VPDES PERMIT FACT SHEET

This document gives pertinent information concerning the reissuance of the VPDES permit listed below. This permit is
being processed as a Major Municipal permit. The owner has requested the permit be reissued with tiered limits for the
existing 5.0 MGD WWTP and to provide for expansion to 6.5 MGD and 7.0 MGD. The effluent limitations contained in
this permit will maintain the Water Quality Standards of 9 VAC 25-260-00 et seq. The existing discharge results from the
operation of a bar screen, comminutor, grit removal equipment, oxidation ditch, dual secondary clarifiers, chlorination
and dechlorination facilities, post aeration, dual aerobic digesters, and dual belt filter presses. This permit action consists
of limiting ¢cBOD:, total suspended solids, ammonia nitrogen, total residual chlorine, bacteria, pH and dissolved oxygen,
and includes special conditions requiring water quality criteria monitoring, a significant discharger survey, a toxics
monitoring program, and other requirements and special conditions. SIC Code: 4952

1. Facility Name and Address:

Coeburn-Norton-Wise Regional Wastewater Treatment Plant
11550 Pine Camp Road
Coeburn, VA 24230

Owner Name and Address:

Coeburn-Norton-Wise Regional Wastewater Treatment Authority
P.O. Box 1296
Norton, VA 24273

Facility Location: St. Rt. 699, Wise County, VA

2. Permit No.: VA0077828 Existing Permit Expiration Date: February4, 2013
3. Owner Contact:
Name: Mark S. Hollyfield Title: Executive Director

Telephone No: (276) 679-7236

4. Application Complete Date: May 15, 2012
Permit Drafted By: Clairise R. Shaheen Date: January 24, 2012
DEQ Regional Office: Southwest Regional Office

Reviewed By: oLe & L2 J  Date: 5/ ?7/ 2o

Public Comment Period Dates: fromt to
Revised:

5. Receiving Waters:
Stream Name: Guest River River Mile: 6BGUE007.56
Basin: Tennessee Big Sandy River Subbasin: Clinch River
Section: 2 Class: 1V Special Standards: None
7-Day, 10-Year Low Flow: 1.33 MGD High 7Q10: 5.23 MGD
1-Day, 10-Year Low Flow: 1.13 MGD High 1Q10: 4.54 MGD
30-Day, 10 Year Low Flow: 1.66 MGD High 30Q10: 13.2 MGD

30-Day, 5-Year Low Flow: 2.59 MGD
High Flow Months are December thru May
Harmonic Mean Flow: 12.99 MGD

Tidal: No On 303(d) list: Yes

See Attachment | — Flow Frequency Analysis

6. Operator License Requirements: A Class I licensed operator is required.
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7. Reliability Class: Class 11
8. Permit Characterization:
() Private () Federal () State (X) POTW ()YPVOTW
() Possible Interstate Effect () Interim Limits in Other Document
9. Treatment Provided: The existing treatment facilities consist of preliminary treatment using a mechanical fine
screen and grit chamber, secondary treatment utilizing an oxidation ditch to treat CBOD, followed by secondary
settling in two circular clarifiers. Disinfection is accomplished by chlorination, followed by dechlorination, and
reaeration before discharging. Sludge stabilization is through aerobic digestion and dewatered by belt filter
presses.
Currently CNW proposes to expand their treatment facilities to accommodate 6.5 MGD. This will include providing
additional screening and grit removal equipment at the headworks of the WWTP. IFAS fixed media units will be
placed in the middle channel of the oxidation ditch to provide additional biomass to the system. The inner channel
of the oxidation ditch will also be modified to handle peak flows by utilizing it as a third secondary clarifier. During
peak flows the aeration units in the inner channel will be turned off to allow solids settle. Effluent from the
secondary clarifiers will then be pumped into two Aqua Aerobic disk filter units for tertiary treatment. Filtered
water will be chlorinated, dechlorinated, and reaerated before discharging to the Guest River. Sludge will be
stabilized through aerobic digestors and dewatered by belt filter presses.
Discharge Description
OUTFALL DISCHARGE TREATMENT FLOW
NUMBER SOURCE 2) 3)
€3]
001 Sewage Mechanical Bar Screen, Grit 5.0 MGD
Treatment Plant | Collector, Oxidation Ditch,
Secondary Clarifiers, Chlorination,
Dechlorination, Post Aeration,
Aerobic Digesters, and Belt Filter
Press.
001 (after CTO is Sewage Dual Mechanical Bar Screens and 6.5 MGD
issued) Treatment Plant | Grit Collectors, modified Oxidation
Ditch, Secondary Clarifiers, Tertiary
Filters, Chlorination, Dechlorination,
Post Aeration, Aerobic Digesters, and
Belt Filter Presses.
001 (after CTO is Sewage Currently not proposed. 7.0 MGD
issued) Treatment Plant
(1) Operations contributing to flow (2) Treatment units (3) Design flow
10. Sewage Sludge Use or Disposal: Aerobic digestors and belt filter presses are currently utilized to further treat,

stabilize, and dewater sludge. The treatment facility generated approximately 172 dry tons of sludge in 2010.
The CNW Regional Wastewater Treatment Authority has included three options for sludge management in their
application. '
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Option 1: Class B Biosolids Production — Land Application

Option 2: Class A Biosolids Production - Utilizing landfill methane gas to produce heat for drying sludge.
Approval of plans and specifications, issuance of a Certificate to Construct (CTC), and issuance of
Certificate to Operate (CTO) of facilities is required

Option 3: Haul dewatered sludge to the Wise County Sanitary Landfill
Currently the Authority has an agreement with Wise County to haul dewatered sludge to the Wise County
Sanitary Landfill

The sewage treatment works must achieve Class A or Class B Pathogen Reduction by one of the applicable
reduction alternatives specified in 9VAC25-31-710 and Title 40 Code of Federal Regulations Part 503.32, and
Vector Atiraction Reduction by one of the applicable alternatives specified in 9VAC25-31-720, or as specified
herein.

Land Application of Class B Biosolids:

The CNW Regional Authority has been approved for land application of biosolids as a means of disposal since
2002. The permit authorization includes limits and monitoring requirements for Class B biosolids based on the
VPA Permit Regulation (9VAC25-32 Sections 310 through 760) and the VPDES Permit Regulation (9VAC25-3 1
Sections 420 through 720), and 40 CFR Part 503. Limits and monitoring requirements for Class A biosolids are
more stringent. These requirements and the issuance of DMR’s, will be addressed with the issuance of the CTO
for the Class A biosolids treatment facility.

Pathogen Reduction Limitations:

The biosolids land applied in Virginia shall comply with one of the applicable Class B pathogen reduction
alternatives specified in 9 VAC 25-31-710 and Title 40 Code of Federal Regulations Part 503.32. The permittee
shall identify the alternative used in the annual report and provide the data that demonstrate compliance with the
applicable alternative.

Vector Attraction Reduction Limitations:

The biosolids land applied in Virginia shall comply with one of the applicable vector attraction reduction
alternatives specified in 9 VAC 25-31-720. The permittee shall identify the alternative used in the annual report
and provide the data that demonstrate compliance with the applicable alternative.

The permit authorizes the land application of biosolids at the following sites:

Vanover Site: Sites S18, S19, S20 are located on a farm owned by Ben Russell. The site is approximately
75.66 acres in size and is located on Route 641, approximately 10 miles north of Wise, Virginia. The area is
used for cultivating pasture and fescue grass. It currently does not feed domestic livestock. Biosolids will be
applied in accordance with a site-specific Nutrient Management Plan. The Nutrient Management Plan shall
be written by a certified Nutrient Management Plan writer in accordance with §10.1-104.2. Common buffers
for all three sites identified on this property include 100-foot from the property line, 10-foot from east and
west side of Route 641, and 200-foot from the dwelling.

Site S18 is 7.2 acres. There is no designated flood plain within or adjacent to the proposed application
area. Slopes vary from 0-5 percent.
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Site S19 is 40 acres. A 50-foot buffer surrounding a 0.22 acre saturated area has been identified. There is
no designated flood plain within or adjacent to the proposed application area. Slopes vary from 0-15

percent.

Site S20 is 28.46 acres. A 50-foot buffer surrounding a 0.17 acre saturated area has been identified. There
is no designated flood plain within or adjacent to the proposed application area. Slopes vary from 0-10

percent.

Vanover Site: Site S21 is located on a farm owned by Jimmy Vanover. This site is approximately 3.14 acres
in size and is located north of Route 641, approximately 10 miles north of Wise, Virginia. The area is used
for pasture and fescue/red clover grass. Biosolids will be applied in accordance with a site-specific Nutrient
Management Plan. The Nutrient Management Plan shall be written by a certified Nutrient Management Plan
writer in accordance with §10.1-104.2. There is no designated flood plain within or adjacent to the proposed

application area. Slopes vary from 0-10 percent.

Class B Biosolids Characterization:

Biosolids to be land applied under this permit shall be monitored and limited as specified in Table A, Table B,
and Table C

The biosolids analyses indicate that all metals concentrations in the sludge are less than the Ceiling Concentration
Limits presented in Table 1 of the permit regulation (9VAC25-31-540). Below is an average of three most recent

samples:

Therefore, the biosolids meets the land application requirement for the Pollutant Concentration Option (9VAC25-
31-540, Table 3) and may only be applied in bulk.

PARAMETER

CONCENTRATION
Total Arsenic (mg/kg) <1.65
Total Cadmium (mg/kg) 4.9
Total Copper (mg/kg) 227
Total Lead (mg/kg) 37.2
Total Mercury (mg/kg) 1.67
Total Molybdenum (mg/kg) 5.65
Total Nickel (mg/kg) 20.9
Total Selenium (mg/kg) 34
Total Zinc (mg/kg) 652
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Table A
Limitations and Monitoring requirements for Pollutant Concentrations Biosolids
(PC Biosolids):

| BASIS FOR MONITORING REQUIREMENTS
; PARAMETER LIMITS | Maximum' | Monthly" |  Frequency Sample Type
Total Arsenic (mg/kg) AB.D.E 75 41 See Footnote * Comiosite
Total Cadmium (mg/kg) AB.DE 85 39 See Footnote ° Composite
Total Copper (mg/kg) AB,D.E 4,300 1,500 See Footnote * Composite
Total Lead (mg/kg) ABD.E 840 300 See Footnote * Composite
Total Mercury (mg/kg) ABDE 57 17 See Footnote > Composite
Total Molybdenum (mg/kg) AB.D 75 NA See Footnote ° Composite
Total Nickel (mg/kg) ABDE 420 420 See Footnote * Composite
Total Selenium (mg/kg) AB,D.E 100 100 See Footnote Composite
Total Zinc (mg/kg) ABD.E 7,500 2,800 See Footnote * Composite
Percent Solids (%) AB.C NA NL See Footnote * Composite
Volatile Solids (%) AB.C NA NL See Footnote ° Composite
TKN (mg/kg) AB, NA NL See Footnote Composite
Ammonium Nitrogen (mg/kg) AB, NA NL See Footnote * Composite
Nitrate Nitrogen (mg/kg) AB, NA NL See Footnote * Composite
Total P (mg/kg) AB, NA NL See Footnote Composite
Total K (mg/kg) AB, NA NL See Footnote * Composite
pH (SU) AB.C NA NL See Footnote * Composite

NL = No Limitation, monitoring
NA = Not Applicable

required

1. If the concentration of any metal in Table A above exceeds the maximum concentration, for any single sample of
biosolids, then the biosolids shall not be land applied.

2. If the concentration of any metal in Table A above exceeds the monthly average concentration but is less than the
maximum concentration, the cumulative loading of the metals must be tracked. See Cumulative Pollutont Loading
Rate Limitations Table B below.

3. If the annual amount of biosolids produced at the facility exceeds 290 dry metric tons the facility shall increase the
sampling to the monitoring frequency listed below:

Amount of biosolids (dry metric tons per 365-day period) Frequency

Greater than zero but less than 290
Equal to or greater than 290 but less than 1,500

Once per year

Once per quarter (four
times per year)

Once per 60 days (six
times per year)

Per month (12 times per
year)

Equal to or greater than 1,500 but less than 15,000

Equal to or greater than 15,600
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Monitoring Frequency shall be defined as the following:

Once per year: sampling shall be conducted once per calendar year.
Once per quarter: sampling shall be conducted during the periods of 1/1 —3/31; 4/1 — 6/30; 7/1 — 9/30;
10/1-12/31
Once per 60 days: sampling shall be conducted during the periods of 1/1 —2/28; 3/1 — 4/30; 5/1 — 6/30;
; 7/1—8/31;9/1 - 10/31; 11/1 —12/31.
Once per month: sampling shall be conducted once per calendar month.

Bases for Effluent Limitations, Table A:

A: 9VAC25-31-570
B: 9VAC25-31-490
C: 9VAC25-31-560
D: 9VAC25-31-540, Table 1
E: 9VAC25-31-540, Table 3
Table B
Cumulative Pollutant Loading Rate Limitations (CPLR) Biosolids:
BASIS LIMITATIONS MONITORING REQUIREMENTS
7 CPLR' )
PARAMETER FOR - Frequency” Sample Type
, LIMITS (kg/ha) (Ib/A)

Total Arsenic (mg/kg) A 41 36 Each Application Calculated
Total Cadmium({mg/kg) A 39 35 Each Application Calculated
Total Copper(mg/kg) A 1,500 1,340 Each Application Calculated
Total Lead(mg/kg) A 300 270 Each Application Calculated
Total Mercury {(mg/kg) A 17 16 Each Application Calculated
Total Nickel{mg/kg) A 420 375 Each Application Calculated
Total Selenium({mg/kg) A 100 89 Each Application Calculated
Total Zinc(mg/kg) A 2,800 2,500 Each Application Calculated

1. Cumulative Pollutant Loading Rates must be tracked gnly if the monthly average concentrations for the metals listed in
Table B above are exceeded.
2. Samples shall be collected prior to each land application activity.

Bases for Effluent Limitations, Table B:
A OVAC25-31-540, Table 2
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Table C
Soils Monitoring Requirements for each Land Application Field:
BASIS MONITORING REQUIREMENTS
FOR .
PARAMETER LIMITS | LIMITATIONS Frequency’ Sample Type'

Soil pH'(SU) AB NL Prior to Application Composite

(C}iss/r; (})3(;{ Z})\ange Capacity AB NL Prior to Application Composite

Available Phosphorus® (mg/kg) A,B NL Prior to Application Composite

fg;ﬁx;;)geable Potassm‘m AB NL Prior to Application Composite

Exchangeable Magnesium AB NL Prior to Application Composite
(mg/kg)

NL = No Limitation, monitoring required

1.

9VAC25-32-560.B.3.a. Lime amended biosolids shall be applied at rates that are not expected to result in a target
soil pH in the plow layer above a pH of 6.5 for soils located in the coastal plain and above a pH of 6.8 in other areas
of the state.

9VAC25-32-660. If soils exhibit very high soil test phosphorus of 55 or more parts per million phosphorus (Mehlich I
analytical test procedure or equivalent procedure approved by the Department of Conservation and Recreation), the
maximum application rates for phosphorus contained in biosolids together with phosphorus contained in other applied
nutrient sources to the site and all applicable phosphorus management practices shall be consistent with the nutrient
management plan (prepared by a certified nutrient management planner as stipulated in regulations promulgated
pursuant to §10.1-104.2 of the Code of Virginia).

Soil samples shall be collected prior to biolsolids application and analyzed no more than 3 years prior to the
application. For biosolids with cadmium concentration greater than or equal to 21 mg/kg the soil pH sample must be
less than 1 year old.

Soil composite samples shall be representative of soil types delineated by the SCS Soil Survey (or the equivalent).
Samples shall be taken at 0-6 inches soil depth for each land applications site. Soil testing used to develop a Nutrient
Management Plan must be conducted by a DCR approved laboratory in accordance with the Virginia Nutrient
Management Standards and Criteria.

Bases for Effluent Limitations, Table C:
A. 9VAC25-32-460
B. 9VAC25-32, Table 5

Land Area Determination:

Nutrients: All nutrient loading issues are addressed in the Nutrient Management Plan. (See Special Conditions).
Class A Biosolids-Heat Drying Facility Final Product
By letter dated January 25, 2012, CNW Regional Wastewater Treatment Authority amended their permit

application to include a Class A biosolids treatment process. The Authority proposes to construct and operate a
biosolids heat treatment facility, located at the existing Wise County Landfill at Blackwood, utilizing methane gas
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from the closed cells of the landfill as fuel for the drying operation. All effluent from the facility will be directed
to the sewerage collection system that serves the landfill and returned to CNW WWTP for processing.

During the period beginning with the issuance of a Certificate to Operate (CTO) for the biosolids drying facility
and lasting until the permit’s expiration date, the permittee would be authorized to prepare and manage biosolids in
accordance with 9VAC25-31-10 et seq. and as detailed in an approved Operations and Maintenance Manual. All
finished products must meet Class A/EQ minimum standards.

Pathogen Reduction Limitations:

Class A-Alternative 5, Pathogen density in conjunction with a process to further reduce pathogens, 9VAC25-31-
710.E.2 Heat drying - Sewage sludge is dried by direct or indirect contact with hot gases to reduce the moisture
content of the sewage sludge to 10.0% or lower. Either the temperature of the sewage sludge particles exceeds
80°C or the wet bulb temperature of the gas in contact with the sewage sludge as the sewage sludge leaves the
dryer exceeds 80°C.

Vector Attraction Reduction Limitations:

Option 8 - The percent solids of the final product shall be equal to or greater than 90% based on moisture content
and total solids prior to mixing with other materials.

Class A Biosolids Characterization:

Biosolids to be marketed and distributed under this permit shall be monitored and limited as specified in Table D
and Table E
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Table D
Limitations and Monitoring requirements for Pollutant Concentrations Biosolids
(Exceptional Quality Biosolids):
MONITORING REQUIREMENTS
‘ BASIS FOR Ceiling Monthly
PARAMETER *® LIMITS | Concentration Average Frequency3 Sample Type
Maximum'® | Concentration"’
Salmonella (MPN/4g) or <3— 3
Fecal Coliform (MPN/g) ABC <1000 NA See Footnote Grab
Total Arsenic (mg/kg)* A.B.D.E 75 41 See Footnote * Composite
Total Cadmium (mg/kg)’ A.B,D.E 85 39 See Footnote * Composite
Total Copper (mg/kg)’ AB.DE 4,300 1,500 See Footnote Composite
Total Lead (mg/kg)* A.B,D,E 840 300 See Footnote * Composite
Total Mercury (mg/kg)’ A.B,D.E 57 17 See Footnote ° Composite
Total Molybdenum (mg/kg)’ AB,D 75 NA See Footnote ° Composite
Total Nickel (mg/kg)’ AB,D.E 420 420 See Footnote * Composite
Total Selenium (mg/kg)’ AB.D.E 100 100 See Footnote * Composite
Total Zinc (mg/kg)2 ABDE 7,500 2,800 See Footnote * Composite
Percent Solids (%) A.B,C NA NL See Footnote ° Composite
Volatile Solids (%) AB,C NA NL See Footnote * Composite
TKN (mg/kg) AB NA NL See Footnote * Composite
Ammonium Nitrogen (mg/kg) AB NA NL See Footnote * Composite
Nitrate Nitrogen (mg/kg) AB NA NL See Footnote * Composite
Total P (mg/kg) AB NA NL See Footnote * Composite
Total K (mg/kg) AB NA NL See Footnote * Composite
pH (SU) AB,C NA NL See Footnote ° Composite
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Table E
Additional Limitations and Monitoring Requirements
(Exceptional Quality Biosolids):

MONITORING REQUIREMENTS ]
BASIS FOR s |
PARAMETER ** LIMITS Maximum'* Monthly;’? Frequency’ Sample Type
Average :

Zg) é}g:)} <()rr;lr§1t(egd) biphenols ABF NL NL See Footnote * Composite

Aldrin/dieldrin (total) (mg/kg) ABF NL NL See Footnote * Composite
Benzo (a) pyrene (mg/kg) ABJF NL NL See Footnote Composite
Chlordane (mg/kg) ABF NL NL See Footnote Composite
DDT/DDE/DDD (total)* ABJF NL NL See Footnote Composite
Dimethyl nitrosamine (mg/kg) ABF NL NL See Footnote ’ Composite
Heptachlor (mg/kg) ABF NL NL See Footnote ° Composite
Hexachlorobenzene (mg/kg) AB,F NL NL See Footnote > Composite
Hexachlorobutadiene (mg/kg) ABF NL NL See Footnote * Composite
Lindane(mg/kg) ABF NL NL See Footnote Composite
Toxaphene(mg/kg) ABF NL NL See Footnote Composite
Trichloroethylene(mg/kg) A,BF NL NL See Footnote Composite
Aluminum(mg/kg) ABJF NL NL See Footnote Composite
Boron, water soluble (mg/kg) ABF NL NL See Footnote * Composite
Calcium (mg/kg) ABJF NL NL See Footnote * Composite
Chorides (mg/kg) ABF NL NL See Footnote * Composite
Manganese {(mg/kg) ABF NL NL See Footnote Composite
Total Sulfur (mg/kg) ABF NL NL See Footnote * Composite
NL = No Limitation, monitoring required NA = Not Applicable

1. Dry weight basis, unless otherwise stated

2. Constituents subject to pollutant concentrations (PC) and ceiling limits. The biosolids marketed and distributed under
this permit shall have concentrations of these constituents less than or equal to the monthly average and maximum
limitations specified above.

Frequency of sampling biosolids from each generator is based on the amount of biosolids produced by that generator
for distribution as a fertilizer or soil amendment as specified below:

)

Amount of biosolids (dry metric tons per 365-day period) | Frequency

Greater than zero but less than 290 Once per year

Equal to or greater than 290 but less than 1,500 Once per quarter (four times per
year)

Equal to or greater than 1,500 but less than 15,000 Once per 60 days (six times per
year)

Equal to or greater than 15,000 Once per month (12 times per
year)
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Monitoring Frequency shall be defined as the following:

Once per year: sampling shall be conducted once per calendar year.

Once per quarter: sampling shall be conducted during the periods of 1/1 —3/31; 4/1 - 6/30; 7/1 — 9/30; 10/1-
12/31

Once per 60 days: sampling shall be conducted during the periods of 1/1 —2/28; 3/1 — 4/30; 5/1 - 6/30;
7/1—-8/31;9/1-10/31; 11/1 - 12/31.

Once per month: sampling shall be conducted once per calendar month.

4. DDT =2,2--Bis (chlorophenyl)--1,1,1—Trichloroethane; DDE = 1,1--Bis (chlorophenyi)--2,2—Dichloroethane;
DDD = 1,1--Bis (chlorophenyl)--2,2--Dichloroethane

5. All samples shall be collected and analyzed in accordance with Title 40 Code of Federal Regulations Parts 503 and
136.

6. The results of the biosolids monitoring specified in Tables D and E shall be submitted in the annual report. The report
shall include a certification statement signed in accordance with Part I1.K of the permit.

7. Monthly average shall be reported as the average of the results of all samples collected within a calendar month and
analyzed using an approved method. For monitoring periods which include multiple months, if one sample is
collected during the monitoring period, that result shall be reported as the monthly average. If samples are collected
in different months during the monitoring period, each monthly average shall be calculated and the highest monthly
average reported. Individual results and calculations shall be submitted with the report. If the monthly average
concentration of the biosolids exceeds the PC limit for any parameter subject to PC limits, the biosolids shall not be
distributed.

8. The maximum concentration shall be reported as the highest single result from sampling during a monitoring period.
1If the concentration of any single sample of biosolids exceeds the Ceiling Limit for any parameter subject to Ceiling
Limits, the biosolids shall not be distributed.

Bases for Effluent Limitations, Tables D, and E
: OVAC25-31-570

9VAC25-31-490

OVAC25-31-560

IVAC25-31-540, Table |
9VAC25-31-540, Table 3
9VAC25-32-660, Table 12A

TmoOowe

11. Discharge Location Description:

The facility is located off State Route 699, at 11550 Pine Camp Road, in Wise County, VA.

Plant Location: latitude 36° 55° 37” longitude 82° 28° 44”
Name of Topo: Coeburn, VA Quadrangle No.: 059B

See Attachment 2

12. Materials Storage:

A polymer used at the sludge press when dewatering sludge is the only material stored on site.

13. Ambient Water Quality Information:

The DEQ maintains an ambient monitoring station downstream of the discharge point of the CNW Regional STP
at river mile 6.5 at the intersection of the State Route 72 bridge and the Guest River. Samples are collected
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14.

15.

16.

bimonthly to run the routine ambient water quality parameters. The 90" percentile pH and temperature values
were utilized to establish the water quality criteria for ammonia nitrogen.

The DEQ 2010 Water Quality Assessment Report (303d) lists two impairments in the Guest River in a segment
from the Parson Branch confluence downstream to the Bad Branch confluence. The report identifies benthic-
macroinvertebrate impairment due to sediment as a result of mining, silviculture and rural activities, and PCB’s in
edible fish tissue with sources not identified. In addition to benthic and PCB impairments, and pending EPA
approval, the DEQ 2012 Water Quality Assessment Report adds E.coli as an impairment. Stressors for the E.coli
impairment include failing septic systems and direct dischargers. As a result, the Guest River does not currently
support aquatic life, fish consumption and swimmable uses.

The completed TMDL report for benthic-macroinvertebrate will be discussed in further detail under Item 24.

Antidegradation Review & Comments: Tier1 _X Tier2 Tier 3

The State Water Control Board's Water Quality Standards includes an antidegradation policy (9 VAC 25-260-30).
All state surface waters are provided one of three levels of antidegradation protection. For Tier 1 or existing use
protection, existing uses of the water body and the water quality to protect these uses must be maintained. Tier 2
water bodies have water quality that is better than the water quality standards. Significant lowering of the water
quality of Tier 2 waters is not allowed without an evaluation of the economic and social impacts. Tier 3 water
bodies are exceptional waters and are so designated by regulatory amendment. The antidegradation policy prohibits

new or expanded discharges into exceptional waters.

The antidegradation review begins with a Tier determination. The Guest River is determined to be a Tier 1
waterbody. This determination is based on the impairments identified in the DEQ’s Water Quality Assessment
reports as described in ltem 13 of this Fact Sheet.

Site Inspection:

Date: December 6, 2011 Performed by Danny L. Petty

This was a scheduled technical and laboratory inspection. The only issue identified in the technical inspection report
was I/ with recommendations to continue addressing sources. The laboratory evaluation indicated that no
deficiencies were found.

Effluent Screening & Limitation Development:

During the period beginning with the permit’s effective date, and lasting until the issuance of the Certificate to

Operate (CTO) for the expansion of the sewage treatment plant from 5.0 MGD to 6.5 MGD, the following
effluent limitations remain in effect:

DISCHARGE LIMITATIONS MONITORING REQUIREMENTS
PARAMETER BASIS FOR
LIMITS Monthly Average Weekly Average Minimum Maximum Frequency Sample Type
Totalizing ,
FLOW (mgd) NA NL NA NA NL Continuous Indicating, &
Recording
c¢BODs 43 16 mg/l 24 mg/l NA NA 3 Days/iWeek 24 Hr. Comp.
June - November 300 kg/d 450 kg/d
c¢BODs 4,5 20 mg/l 30 mg/l NA NA 3 Days/Week 24 Hr. Comp.
December-May 380 kg/d 580 kg/d
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TOTAL SUSPENDED 15 24 mg/l 36 mg/l NA NA 3 Days/Week 24 Hr. Comp.
SOLIDS 450 kg/d 680 kg/d
AMMONIA NITROGEN 3 1.8 mg/t 2.4 mgl NA NA 3 Days/Week 24 Hr. Comp.
June-November
AMMONIA NITROGEN 3 4.0 mg/l 54 meh NA NA 3 Days/Week 24 Hr. Comp.
December-May
TOTAL RESIDUAL 3 0.0089 mg/l 0.0094 mg/t NA NA 1/2hrs Grab
CHLORINE'
4/month
Ecoli’ 3 126 NA NA NA (1/week Grab
(N/100ml) 10 am ~ 4 pm)
DISSOLVED OXYGEN 34 NA NA 7.0 mg/l NA 1/Day Grab
pH (std units) 3 NA NA 6.0 std. Units 9.0 std. Units 1/Day Grab

During the period beginning with the permit’s issuance of the Certificate to Operate (CTO) for the 6.5 MGD

wastewater treatment plant, and lasting until the issuance of the Certificate to Operate (CTO) for the expansion of the

sewage treatment plant from 6.5 MGD to 7.0 MGD, the following effluent limitations remain in effect:

DISCHARGE LIMITATIONS

MONITORING REQUIREMENTS

PARAMETER BASIS FOR
LIMITS Monthly Average Weekly Average Minimum Maximum Frequency Sample Type
Totalizing ,
FLOW (mgd) NA NL NA NA NL Continuous Indxcatmg, &
Recording
cBOD; 5 12 mg/t 18 mg/t NA NA 5 Days/Week 24 Hr. Comp.
June - November 300 ke/d 450 kg/d
c¢BODs 5 15 mg/l 22 mg/1 NA NA 5 Days/Week 24 Hr. Comp.
December-May 380 kg/d 580 kg/d
TOTAL SUSPENDED 15 18 mg/i 27 mg/l NA NA 3 Days/Week 24 Hr. Comp.
SOLIDS 450 kg/d 680 ke/d
AMMONIA NITROGEN 3 1.6 mg/l 2.2 mgh NA NA 5 Davs/Week 24 Hr. Comp.
June-November
AMMONIA NITROGEN 3 3.6 mg/l 4.8 mg/!l NA NA 5 Days/Week 24 Hr. Comp.
December-May
TOTAL RESIDUAL 3 0.0083 mg/l 0.0088 mg/i NA NA t/2hrs Grab
CHLORINE?
4/month
Ecoli® 3 126 NA NA NA (11week Grab
(N/100mi) 10 am - 4 pm) .
DISSOLVED OXYGEN 34 NA NA 7.0 mg/l NA V/Day Grab
pH (std units) 3 NA NA 6.0 std. Units 9.0 std. Units 1/Day Grab

During the period beginning with the permit’s issuance of the Certificate to Operate (CTO) for the 7.0 MGD
wastewater treatment plant, the following effluent limitations remain in effect:

DISCHARGE LIMITATIONS MONITORING REQUIREMENTS
PARAMETER BASIS FOR
LIMITS Monthly Average Weekly Average Minimum Maximum Frequency Sample Type
Totalizing ,
FLOW (mgd) NA NL NA NA NL Continuous Indicating, &
Recording
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cBODs 5 11 mgft 16 mg/ NA NA 5 Days/Week 24 Hr. Comp.
June - November 300 kg/d 450 kg/d
¢BODs 5 14 mg/t 21 mg/i NA NA 5 Days/Week 24 Hr. Comp.
December-May 380 kg/d 580 kg/d
TOTAL SUSPENDED 1.3 17 mg/t 26 mg/l NA NA 5 Days/Week 24 Hr. Comp.
SOLIDS 450 ke/d 680 kg/d
AMMONIA NITROGEN 3 1.6 mg/l 2.2 mg/l NA NA 3 Days/Week 24 Hr. Comp.
June-November
AMMONIA NITROGEN 3 3.5 mgh 4.7 mg/l NA NA 5 Days/Week 24 Hr. Comp.
December-May
TOTAL RESIDUAL 3 0.0083 mg/1 0.0088 mg/i NA NA 172 hrs. Grab
CHLORINE®
4/month
Ecoli’ 3 126 NA NA NA (1rweek Grab
(N/100mi) 10 am — 4 pm)
DISSOLVED OXYGEN 34 NA NA 7.0 mg/l NA 1/Day Grab
pH (std units) 3 NA NA 6.0 std. Units 9.0 std. Units 1/Day Grab
NA = Not Applicable NL = No Limitations, Monitoring required

The bases for the Limitaions codes are:
1. Federal Effluent Requirements
2. Best Engineering Judgement
3. Water Quality Standard
4. Other (model, WQM Plan, etc)
5. Best Professional Judgement

! Additional monitoring requirements for Total Residual Chlorine (TRC): Beginning with the permit’s effective
date, and lasting until the expiration date, or until the issuance of the Certificate to Operate for the expansion of
the WWTP from 5.0 MGD to 6.5 MGD or 7.0 MGD, the following shall apply:

A. TRC shall be monitored at the outlet of the chlorine contact tanks and prior to dechlorination at a
frequency of once every 2 hours by grab sample.
B. No more than 36 samples for TRC taken after the chlorine contact tanks and prior to dechlorination shall

be less than 1.0 mg/l for any calendar month.
C. No TRC collected prior to dechlorination shall be less than 0.60 mg/1.

? Results shall be expressed as a geometric mean.

CNW is currently permitted to operate a 5.0 MGD WWTP with limits included for 6.0 MGD. The Authority is in
the design phase of a 6.5 MGD expansion and requests the permit be revoked and reissued with limits for 6.5 MGD
and a potential additional increase to 7.0 MGD. Therefore, at the Authority’s request, limits for 5.0, 6.5, and 7.0
MGD are included in the permit.

Previously, a demonstration of adequate disinfection allowed the continued use of chlorine as a surrogate
parameter for evaluation of compliance with the bacteria standards. In the 2008 reissuance, EPA objected to the
use of chlorine as a surrogate without the bacteria monitoring to assure the bacteria standards were met. While
the total residual chlorine effluent limits and monitoring requirements are retained in this permit, the addition of
an effluent limitation for E. coli is intended to confirm adequate disinfection and comply with EPA requirements
for disinfection. Monitoring requirements are in accordance with current Water Quality Standards. Chlorine
limits were recalculated with the increased monitoring requirements for final effluent monitoring. See Attachment
3 for the complete analysis of chlorine limits for all tiers.
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In their VPDES application and their application for a Certificate to Operate the 6.5 MGD or 7.0 MGD, the CNW
Regional WWTA requested a design exception under 9VAC 25-790-40, from providing a minimum chlorine
contact period of 30 minutes at the average daily flow, or 20 minutes at the maximum daily flow within the
chlorine contact basins. The Authority has demonstrated that adequate disinfection at proposed average daily
flows and peak flows can be accomplished utilizing the CT approach: the product of chiorine concentration and
disinfectant contact time. The use of a higher chlorine concentration at less contact time will provide the same
results as the current conventional process. By relocating the chlorine injection point, adding filtration and
additional baftling, and utilizing chlorine residual analyzers to continuously monitor the chlorine residual and
flowrate, a calculated CT minimum 12 mg-min/l will be insured and thereby, deliver the required disinfection
prior to dechlorination.

Therefore, upon issuance of a CTO of the 6.5 or 7.0 MGD WWTP, the following additional monitoring will be
required:

D. When instantaneous flows through the WWTP are equal to or less than 10 MGD the following shall apply:

(1) The permittee shall monitor the TRC at the outlet of the chlorine contact tanks, at a frequency of once
every 2 hours by grab sample.

(2) The samples above shall be collected prior to dechlorination.

(3) Except as provided in Ifem F below, the minimum TRC at the outlet of the chlorine contact tanks shall be
1.0 mg/l.

(4) No TRC sample collected at the outlet of the chlorine contact tanks shall be less than 0.60 mg/1.

E. When instantaneous flows though the WWTP are equal to 10 MGD the following shall apply:

(1) The permittee shall monitor the TRC at the outlet of the chlorine contact tanks at a frequency of once
every 2 hours by grab sample.

(2) The samples above shall be collected prior to dechlorination.

(3) The outlet of the chlorine contact tanks shall be limited and controlled by the product of chlorine
concentration and disinfectant contact time (CT); where C shall be the total chlorine residual (mg/l)
measured at the effluent of the chlorine contact tank, and T shall be the theoretical disinfectant contact
time computed as the volume of the chlorine contact tank divided by the instantaneous flow rate through
that volume (T=V/Q).

(4) Except as provided in Item F below, for each sample, the minimum calculated CT value at the outlet of
the chlorine contacts tanks shall be 20 mg-min/I

(5) No sample shall have a calculated CT value less than 12 mg—min/l at any time.

(6) Bacteria shall be monitored once per day, each day flows through the WWTP are greater than 10 MGD
for a period of at least two hours.

F. No more than 36 samples (as specified under D and £ above), taken after the chlorine contact tanks and prior
to dechlorination, shall be less than 1.0 mg/l TRC or 20 min- mg/l CT, for any calendar month.

August 27, 2003, the State Water Control board adopted new criteria for ammonia-nitrogen. Under 9VAC 25 260
155, the new criteria is less restrictive than the previous criteria. An acute ammonia nitrogen standard is
calculated without consideration of the stream temperature and utilizes the 1Q10 (Q.) flow frequency value to
calculate the steady state waste load allocations. A chronic ammonia nitrogen standard is calculated by
considering whether or not the early life stage of fish are present or absent and considers the pH and temperature
of the stream. The 30Q10 (Qs.30) flow frequency is used to calculate the steady state chronic waste load
allocations. The ammonia nitrogen analysis utilizes pH and temperature data collected by DEQ as part of the
routine monitoring of the Guest River. Results of the analysis indicate limits are required. In addition, as part of
the application, the owner submitted documentation that adequately demonstrates that complete mix can be
accomplished in accordance with the Water Quality Standards, with a bank based discharge. The CORMIX
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Mixing Zone Expert System was utilized to simulate effluent bank discharge at 5.0, 6.5 and 7.0 MGD under three
ambient river flow conditions. A summary of the results are as follows:

Effluent Effluent Complete Mixing Zone Dimensions (m)
River Flow Rate Flow Rate Mix - DF
Flow (MGD) (MGD) (Dilution Factor)'” Length Width Depth
Day of 5.0 7.7 17.0 2,132° 18.44 0.49
Study 6.5 10.1 133 1,940° 1845 0.49
(124 cfs) 7.0 10.8 12.4 1,920° 18.48 0.49

5.0 77 123 14.13 18.56 0.25
1Q10 6.5 10.1 1.18 14.27 18.56 0.25
(1.8 cfs) 7.0 10.8 1.17 14.31 18.56 0.25

5.0 7.7 127 14.04 18.56 0.25
7Q10 6.5 10.1 1.21 14.20 18.56 0.25
(2.1 cfs) 7.0 10.8 1.19 14.24 18.56 0.25

Dilution Factor is the highest theoretically-possible mixing using the ambient and effluent flows

DF = (Effluent Flow + Ambient Flow) / Effluent Flow

Complete mix location is expected to be much closer to the discharge point due to the presence of turbulent
riffle mixing approximately 400 feet downstream of the discharge point.

WIORD ke

See Attachment 4 for the complete analysis of ammonia limits for all tiers, including the CORMIX modeling of
all flow regimes.

EPA is in the process of updating guidance to protect aquatic life from acute and chronic effects of ammonia. In
December, 2009, EPA published Draft 2009 Update Aquatic Life Ambient Water Quality Criteria for Ammonia —
Freshwater. This document provides updated guidance to developing ammonia limits and recommends more
stringent ammonia limitations be implemented to protect aquatic organisms. The intent is to protect aquatic
organisms from unacceptable toxicity during acute (short) and chronic (long) exposures in the water column of a
water body. While this criterion has not fully completed the regulatory process, DEQ feels that it is appropriate
incorporate these requirements into the design of the proposed facility. Utilizing the acute and chronic criterion
recommended in the document, and considering the ultimate design flow of 7.0 MGD, an ammonia level of 0.33
mg/l was calculated. The DEQ cautions that this is a preliminary estimation for adjustment to the acute and
chronic criteria as EPA continues to study the relationship and influence pH and temperature has on ammonia
toxicity. Therefore, to comply with the intent of the study, a special condition for Design of Treatment Works is
included in the permit that will require the proposed treatment plant to employ a biological process to be designed
to fully nitrify during summertime conditions. The plant shall be operated to support optimal nitrification during
cold weather conditions subject to temperature and kinetic limitations of the process.

The solids loading from CNW WWTP at its current permitted capacity is 454 kg/day to the Guest River. As the
treatment capacity of this facility is increased to 6.5 and 7.0 MGD, the suspended solids discharged from this facility
will be somewhat offset by the decreasing sediment load (suspended solids) directly to the Guest River that results
from the number of failing septic systems and direct discharges being eliminated as a result of this expansion.
Therefore, it is reasonable to assume that as these sources of solids loads are eliminated, the results will be reflected
in the wasteload allocation (WLA) of the TMDL for the Guest River. Under this scenario, cBOD and total
suspended solids mass loadings were held constant, and the concentration limits were calculated based on increase
flowrates. Therefore, this permit will retain the current wasteload allocation in the TMDL and will retain the cBOD
loadings from the cBOD water quality model. A dissolved oxygen limit of 7.0 mg/l was deemed necessary, based
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17.

19.

on Water Quality Standards, to prevent degradation in the receiving stream when the permit was first issued in June
1989. The original stream model is included as Attachment 5.

The Certificate to Operate (CTO) the 5.0 MGD WWTP was issued March 11, 2010. The special condition that
required Water Quality Criteria Monitoring went into effect. A report for one complete analysis was submitted.
Nine parameters were evaluated for potential limits in accordance with the Water Quality Standards for the
ultimate 7 MGD design flow rate and drought flow conditions. No limits are required. The special condition
requiring Warer Quality Criteria Monitoring will be included in the permit to reevaluate wastewater
characteristics once the expansion of the WWTP is completed. The Water Quality Criteria Analysis is included
as Attachment 6.

CNW currently runs annual acute and chronic toxicity tests that are used to determine the whole effluent toxicity of
the discharge. The acute tests are used to determine survival, and chronic tests are used to determine survival,
reproduction and growth. Chronic Static Renewal 7-Day Survival and Growth tests are run with Pimephales
promelas. Acute toxicity is reported from the data generated during the first 48 hours of the chronic toxicity tests.
The current permit requires that annual chronic and acute testing continue, however, 2 species will be required.

The acute tests required:

48 Hour Static Acute test using Ceriodaphnia dubia
48 Hour Static Acute test using Pimephales promelas

The chronic tests required:

Chronic 3-Brood Static Renewal Survival and Reproduction Test using Ceriodaphnia dubia
Chronic 7-Day Static Renewal Survival and Growth Test using Pimephales promelas

In lieu of conducting the 48 hour Static Acute test using Pimephales promelas, the permittee may continue to
report acute toxicity results for samples based upon the data generated during the first 48 hours of the chronic
toxicity tests, however, static acute test results may not be derived from chronic toxicity tests using Ceriodaphia
dubia because minimum test requirements are not met. See Attachment 7 for Toxics Monitoring Program
Analysis including spreadsheets for determining WET test endpoints at all flow tiers.

Basis for Sludge Use & Disposal Requirements:

The VPDES Permit Regulation (9 VAC 25-31-10 et seq.), adopted by the SWCB May 22, 1996, became effective
on July 24, 1996. The newly adopted regulation incorporated technical standards for the use or disposal of
sewage sludge, specifically land application and surface disposal, promulgated under 40 CFR Part 503.

Antibacksliding Statement:

For limits included in the permit for the facility’s present design flowrate, compliance with antibacksliding
provisions of the Permit Regulation, 9 VAC 25-31-220.1, has been achieved since no less stringent limitations are
contained in this permit.

Compliance Schedules:

The permit specifies a schedule, in accordance with 9VAC25-31-250, to allow the permittee a reasonable period of
time, not to exceed the term of the permit, to attain compliance with the more restrictive water quality based effluent
limitations. Ammonia nitrogen limits were evaluated using current stream data. Results indicated more stringent
limits were required for 5.0 MGD. With the Authority in the progress of designing treatment facilities to
accommodate 6.5 MGD, it is reasonable to include a schedule to allow the facility to complete their project and
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attain compliance. Therefore, during the period beginning with the permit’s effective date and lasting until the
commencement of discharge from the 6.5 MGD facility or until the permit’s expiration date, whichever occurs first,
the permittee is authorized to discharge from outfall 001. This discharge shall be limited and monitored as specified
below:

Discharge Limitations Monitoring Requirements

Monthly Avg. Weekly Ave. Frequency Sample Type
Ammonia Nitrogen 2.1 mg/l 2.8 mg/l 3 Days/Wk 24 Hour Composite
(Jun-Nov)
Ammonia Nitrogen 8.3 mg/l 11 mg/l 3 Days/Wk 24 Hour Composite
(Dec-May)

Special Conditions:

Additional Chlorine Limitations and Monitoring Requirements (Part I.B.)

Rationale: Required by Sewage Collection and Treatment Regulations, 9V AC25-790; 9VAC25-260-170 Bacteria
standards; also, 40 CFR 122.41(e) requires the permittee, at all times, to properly operate and maintain all
facilities and systems of treatment in order to comply with the permit. This ensures proper operation of
chlorination equipment to maintain adequate disinfection.

95% Capacity Reopener (Part 1.C.1.)

Rationale: Required by VPDES Permit Regulation, 9VAC25-31-200 B 2 for all POTW and PVOTW permits.

Indirect Dischargers (Part 1.C.2.) :
Rationale: Required by VPDES Permit Regulation, 9VAC25-31-200 B 1 for POTWs and PVOTW:s that receiv
waste from someone other than the owner of the treatment works.

CTC, CTO Requirement (Part 1.C.3.)
Rationale: Required by Code of Virginia § 62.1-44.19; Sewage Collection and Treatment Regulations, 9 VAC 25-
790.

O&M Manual Requirement (Part 1.C.4.)
Rationale: Required by Code of Virginia § 62.1-44.19; Sewage Collection and Treatment Regulations, 9 VAC 25-
790; VPDES Permit Regulation, 9VAC25-31-190 E.

Licensed Operator Requirement (Part 1.C.5.)

Rationale: The VPDES Permit Regulation, 9VAC25-31-200 D and the Code of Virginia § 54.1-2300 et seq, Rules
and Regulations for Waterworks and Wastewater Works Operators (18VAC160-20-10 et seq.), require licensure of
operators.

Reliability Class (Part 1.C.6.)
Rationale: Required by Sewage Collection and Treatment Regulations, 9VAC25-790 for all municipal facilities.

Treatment Works Closure Plan (Part 1.C.7.)

Rationale: State Water Control Law §62.1-44.15:1.1 makes it illegal for an owner to cease operation and fail to
implement a closure plan when failure to implement the plan would result in harm to human health or the
environment. This condition is used to notify the owner of the need for a closure plan where a treatment works is
being replaced or is expected to close.



Fact Sheet

VPDES Permit No. VA0077828
CNW Regional WWTP

Page 19 of 28

L

Water Quality Criteria Reopener (Part 1.C.8.)
Rationale: VPDES Permit Regulation, 9VAC25-31-220 D requires effluent limitations to be established which will
contribute to the aftainment or maintenance of water quality criteria.

Section 303(d) List (TMDL) Reopener (Part 1.C.9.)

Rationale: Section 303(d) of the Clean Water Act requires that total maximum daily loads (TMDLs) be developed
for streams listed as impaired. This special condition is to allow the permit to be reopened if necessary to bring it
into compliance with any applicable TMDL approved for the receiving stream. The re-opener recognizes that,
according to section 402(0)(1) of the Clean Water Act, limits and/or conditions may be either more or less
stringent than those contained in this permit. Specifically, they can be relaxed if they are the result of a TMDL,
basin plan, or other wasteload allocation prepared under section 303 of the Act.

Water Quality Criteria Monitoring (Part 1.C.10.)

Rationale: State Water Control Law §62.1-44.21 authorizes the Board to request information needed to determine
the discharge's impact on State waters. States are required to review data on discharges to identify actual or
potential toxicity problems, or the attainment of water quality goals, according to 40 CFR Part 131, Water Quality
Standards, subpart 131.11. To ensure that water quality criteria are maintained, the permittee is required to
analyze the facility's effluent for the substances noted in Attachment A of this VPDES permit.

Compliance Reporting (Part [.C.11.)

Rationale: Authorized by VPDES Permit Regulation, 9VAC25-31-190 J 4 and 220 1. This condition is necessary
when pollutants are monitored by the permittee and a maximum level of quantification and/or a specific analytical
method is required in order to assess compliance with a permit limit or to compare effluent quality with a numeric
criterion. The condition also establishes protocols for calculation of reported values.

Design of 6.5 MGD and 7.0 Treatment Works (Part 1.C.12.)
Rationale: Based on toxicity data in recent publications indicating recommended criteria for ammonia
concentrations in freshwater that is more protective of the endangered freshwater mussels.

Additional Bacteria Monitoring (Part 1.C.13.)
Rationale: To insure compliance with the bacteria standards, in accordance with 9VAC 25-260.

Compliance Schedule and Interim Effluent Limitations and Monitoring Reporting (Part 1.C.14.)
Rationale: 9VAC25-31-250 allows for schedules of compliance, when appropriate, which will lead to compliance
with the Clean Water Act, the State Water Control Law and regulations promulgated under them.

Sludge Use and Disposal (Part 1.D.)

Rationale: VPDES Permit Regulation, 9VAC25-31-100 P; 220 B 2; and 420 through 720, and 40 CFR Part 503
require all treatment works treating domestic sewage to submit information on sludge use and disposal practices and
to meet specified standards for sludge use and disposal.

1. Sludge Reopener (Part 1.D.2)
Rationale: Required by VPDES Permit Regulation, 9VAC25-31-220 C 4 for all permits issued to
treatment works treating domestic sewage.

Class B Biosolids-Land Application (Part L.E.)

2. Nutrient Management Plan Requirement: (Part 1L.E.2.)
Rationale: State Water Control Law § 62.1-44.19.3.C.8 requires that a NMP be developed by a person
certified in accordance with § 10.1-104.2 for each biosolids land application site, prior to application of
biosolids at the site. The statute also establishes conditions where the NMP must be approved by the
Department of Conservation and Recreation prior to submittal at the time of permit application.
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Loading Rates: (Part 1.E.3)

Rationale: 9VAC25-31-505.A — Site specific nutrient management plans and the cumulative trace
element loading rates (9VAC25-32-540 Table 2) 9VAC25-31-220.1.4.a. states that mass or other
measurements for each pollutant of concern may be specified in the VPDES Permit. 9VAC25-31-
220.1.4.c. allows for other measurements as appropriate.

14 Day Notification: (Part1.LE4)
Rationale: State Water Control Law § 62.1-44.19.3.L. and 9VAC25-31-485.D. require notification to the
Department 14 days prior to land application at a specific site.

Signage Requirements: (Part .LE.5.)

Rationale: 9VAC25-32-530.B. requires a sign be posted at a land application site at least 48 hours prior
to delivery of biosolids at the site and remain on site until 48 hours after application is complete.
9VAC25-32-530.C-D specifies construction, content and maintenance of the sign.

100 Day Notification to the Locality: (Part1.E.6.)
Rationale: 9VAC25-31-485.C. requires notification to the locality 100 days prior to the initial land
application at a specific site.

Certified Land Applicator Requirement: (Part .LE.7.)
Rationale: State Water Control Law § 62.1-44.19.3.1.B. states that Class B biosolids shall not be land
applied unless a certified land applicator is onsite at all times during the application.

Threatened or Endangered Species: (Part 1.E.8.) ,
Rationale: 9VAC25-31-550.A requires that land application of biosolids in accordance with the
regulations is not to result in harm to threatened or endangered species listed in 9VAC25-260-320 nor
result in the destruction or adverse modification of the critical habitat of a threatened or endangered
species.

Infrequent Application: (Part .LE.9.)
Rationale: 9VAC25-32-560.B.3.a(1) specifies requirements for infrequent application.

Frequent Application Below Agronomic Rate: (Part LE.10.)
Rationale: 9VAC25-32-560.B.3.a(5) specifies requirements for frequent, below agronomic rate
application.

Liquid Application Rate Limitation: (Part LE.11.)
Rationale: 9VAC25-32-560.B.3.¢(1) specifies requirements for application of liquid biosolids.

Operational Limitations During Periods of Inclement Weather (Part [.E.12.)
Rationale: 9VAC25-31-505.A - NMP specifies requirements for application during inclement weather.

Injection or Incorporation Requirements: (Part .E.13.)

Rationale: 9VAC25-32-560.B.3.b. requires direct injection or incorporation within 48 hours of
application on sites with less than 60% uniform residue cover or at times when the site is subject to
frequent flooding as defined by soil survey information.

Slope Restrictions: (Part 1.E.14.)
Rationale: 9VAC25-32-560.B.3.b.c. specifies maximum slope restrictions and management practices to
follow when applying on fields with slopes between 5% and 15%.
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Buffer Zones: (Part1.E.15.)
Rationale: 9VAC25-32-560.B.3.d(1) establishes setback distances.

Transport Vehicles: (Part LE.16.)
Rationale: 9VAC25-32-540.A. requires that vehicles transporting biosolids be sealed and watertight if
carrying liquid biosolids.

Soil pH and Cadmium: (Part LE.17.)

Rationale: 9VAC25-32-560.B.2. requires that the biosolids/soil mixture have a final pH of 6.0 S.U. or
greater if the soil cadmium concentration is greater than 21 mg/kg.

Landowner Consent and Notice: (Part [.LE.18.)

Rationale: 9VAC25-32-60.A.1.d. requires the submission of landowner consent forms. 9VAC25-32-
80.H.2. requires the consent forms to be maintained for a minimum of 5 years or for the duration of the
permit. 9VAC25-32-530.A. requires the permittee to maintain the agreement.

Site Restrictions for Land Application of Class B Biosolids: (Part 1.E.19.)
Rationale: 9VAC25-31-710.B.5. requires restricted access for sites based on type of food crops, grazing
livestock and human access.

Depth to Water Table: (Part [.E.20.)
Rationale: Required for biosolids based on 9VA(C25-32-560.B.2.

Depth to Bedrock: (Part LE.21.)
Rationale: Required for biosolids based on 9VAC25-32-560.B.2.

Restrictions for CPLR Biosolids Application: (Part LE.22.)
Rationale: 9VAC25-32-640 establishes maximum cumulative pollutant loading of trace elements on
soils.

Restrictions for CPLR Biosolids Application to Sites Previously Used: (Part 1.E.23.)
Rationale: 40 CFR Part 503.12(e)(2)(i-iv), which applies to all biosolids applied in the USA, establishes
July 20, 1993 as the date to begin accounting for pollutant loading to soils.

CPLR Biosolids Tracking: (Part .LE.24))
Rationale: Required in order to comply with Part 1.E.25.

Recordkeeping for PC and CPLR Biosolids: (Part 1.E.25.)
Rationale: 9VAC25-31-190.1.2. requires the maintenance of all biosolids monitoring and reporting
records for at least 5 years.

Additional Recordkeeping for CPLR Biosolids: (Part 1.E.26.)

Rationale: 9VAC25-31-580.A.5. requires the maintenance of all biosolids monitoring and reporting
records for at least 5 years. Items g through m are required indefinitely in order to comply with Part
1.D.24, as identified in 40 CFR Part 503.17(2).

Reporting Land Application of Biosolids Upon Attaining 90% of CPLR: (Part L.E.27.)
Rationale: 40 CFR Part 503.18(2), which applies to all biosolids applied in the USA, requires this
reporting.
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28. Biosolids Reporting Requirements (Part E.28.)

a. Monitoring Report: (Part L.E.28.a.)
Rationale: 9VAC25-31-590 states that biosolids monitoring is to be submitted annually unless
otherwise required.

b. Monthly Activity Report: (Part .LE.28.b.)
Rationale: 9VAC25-32-440-B and Fee Regulation 9VAC25-20-147.B require submittal of a report
by the 15th of the month following the month in which land application occurred.

c. Land Application Fee: (Part 1.E.28.c.)
Rationale: State Water Control Law § 62.1-44.19.3.P. requires that a fee be charged to the generator
of biosolids to be land applied in Virginia. The fee of $7.50/dry ton of biosolids applied in the
Commonwealth of Virginia is established by the Fee Regulation 9VAC25-20-146 and 9VAC25-20-
40 A.3. Exemptions to the fee are provided in 9VAC25-20-50.C. 9VAC20-60.D establishes the due
date.

d. Annual Report: (Part LE.28.d.)
Rationale: 9VAC25-31-590 requires the submittal of an annual report postmarked by February 19th
for the previous year.

e. Records Retention: (Part 1.E.28.e.)
Rationale: 9VAC25-31-580 specifies that all records of biosolids activities, monitoring and reporting
shall be maintained for at least 5 years. .

29. Biosolids Storage (Part E.29.)

a. Storage Regulatory Basis: (Part E.29.a)
Rationale: Requirements pursuant to § 62.1-44.19.3.R. of the Code of Virginia.

b. Emergency Storage: (Part E.29.b.)
Rationale: 9VAC25-32-550 B and C require certain conditions to be met for temporary storage of
biosolids.

c. Temporary Storage: (Part E.29.c.)
Rationale: 9VAC25-32-550 B and D require certain conditions be met for temporary storage of
biosolids.

Heat Drying Facility — Class A Biosolids (Part L.F.)

1.

Authorization (Part LF.1.)

Rationale: This permit is an individual permit. The Class A requirements included in the permit are written
specifically for the biosolids heat drying facility owned and operated by the Coeburn Norton Wise Regional
Wastewater Treatment Authority.

Preliminary Engineering Report (Part LF.2.)
Rationale: Sewage Treatment and Collection regulation 9VAC25-790

Operations and Maintenance (O&M) Manual (Part LF.3.)
Rationale: 9VAC25-32-310 et seq. refers to “operations and maintenance manual, sludge management plan
or management practices plan”. 9VAC25-32-500 requires submission of a sludge management plan or
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management practices plan.

a. A draft Operations and Maintenance manual must be submitted for review and comment based on the
proposed facility prior to issuance of the CTC. (Part L.LF.3.2.)

b. O&M Manual (Part LF.3.b.)
Rationale: Required by Code of Virginia § 62.1-44.19; Sewage Collection and Treatment Regulation, 9
VAC 25-790; VPDES Permit Regulation, 9 VAC 25-31-190 E.

4. CTC and CTO Requirements (Part 1.F.4.)
Rationale: Sewage Treatment and Collection regulation 9VAC25-790-50 requires the permittee to obtain a CTC
and CTO.

5. CTO Procedures (Part LF.5.)
Rationale: 9VAC25-790-190 allows for the delaying of CTO issuance pending inspection to ensure the work
has been satisfactorily completed.

6. Finished Product (Part [.F.6.)

a. Class A Alternative 5 (Part .F.6.a.)
Rationale: 9VAC25-31-710.A.7 state that Class A pathogen requirements can be met using pathogen
density sampling in conjunction with a process to further reduce pathogens(PFRP). 9VAC25-31-710.E.2
lists the description of heat drying as a PFRP.

b. Vector Attraction Reduction (Part LF.6.b.)
Rationale: 9VAC25-31-720.B.8 states that the necessary vector reduction can be achieved through
demonstrating that the solids content in the biosolids is equal to or greater than 90%.

c. Pathogens (Part1.F.6.c.)
Rationale: 9VAC25-31-710 states the pathogen density which must be achieved in order to qualify as
Class A biosolids.

d. Minimum Frequency of Analysis (Part LF.6.d.)
Rationale: The frequency of analysis is based on the amount of biosolids produced in a 365 day period.
This table of frequencies is listed in 9VAC25-31-570.

7. Distribution and Marketing of Final Product (Part LF.7.)

a. Authorization (Part LF.7.a.)
Rationale: This individual permit is written specifically for the distribution and marketing of the final
product produce at the biosolids heat drying facility owned and operated by the Coeburn Norton Wise
Regional Wastewater Treatment Authority.

b. Exceptional Quality (Part .F.7.b.)
Rationale: 9VAC25-32-570 provides the requirements for a product to be classified as an “Exceptional
Quality” biosolids and therefore able to be distributed and marketed.

c. Registration with VDACS (Part LF.7.¢c.)
Rationale: 9VAC25-32-570.A.3 requires exceptional quality biosolids which are to be distributed to first
register with VDACS and acquire the appropriate labeling information.
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10.

1.

12.

13.

d. Biosolids Management (Part LL.F.7.d.)
Rationale: 9VAC25-32-570.A.2

e. Product Labeling (Part LF.7.e.)
Rationale: 9VAC25-32-570.C. requires that biosolids distributed for public use be labeled with specific
information

No Point Source Discharge from Drying Facility (Part 1LF.8.)

Rationale: The drying facility shall dispose of any wastewater generated onsite in the sewage collection system,
returning it to the wastewater plant for treatment. Given this to be the case, the VPA regulation 9VAC25-32-30
applies that no discharge shall occur except in the event of a 25 year, 24 hour storm event.

Material Handling and Storage (Part .LF.9.)
Rationale: 9VAC25-31-50A requires that all materials be handled so as not to permit a discharge to State
waters.

Closure Plan (Part 1LF.10.)
Rationale: State Water Control Law § 62.1-44.19. This condition is used to notify the owner of the need for a
closure plan where a treatment works is being replaced or is expected to close.

Addition of Sources (Part 1.F.11.)

Rationale: Water Control Law and the VPDES regulation do not require a permit modification to add a new
source; therefore a source may be added with administrative authorization based on review of the appropriate
permit application forms for that source.

Record Keeping Requirements (Part LF.12.)

a-c. Recordkeeping (Part LF.12.a-c.)
Rationale: 9VAC25-31-580 specifies that all records of biosolids activities, monitoring and reporting
shall be maintained for at least 5 years.

d. Distribution Information (Part LF.12.d.)
Rationale: 9VAC25-32-570.D requires the maintenance of distribution information.

e. Records Retention (Part LF.12.e.)
Rationale: 9VAC25-31-580 specifies that all records of biosolids activities, monitoring and reporting
shall be maintained for at least 5 years.

Monitoring Requirements (Part .LF.13.)

a. Monitoring (Part L.F.13.a.)
Rationale: As noted in Class A Biosolids Characterization under Item 10 of this Fact Sheet

b. Monthly activity report (Part .F.13.b.)
Rationale: 9VAC25-32-440.B9VAC25-32-440-B and Fee Regulation 9VAC25-20-147.B require
submittal of a report by the 15th of the month following the month in which land application occurred.

¢. Annual Report (Part LF.13.¢.)
Rationale: 9VAC25-31-590 requires the submittal of an annual report.
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Q. Pretreatment (Part 1.G.)
Rationale: VPDES Permit Regulation, 9VAC25-31-730 through 900, and 40 CFR part 403 require certain existing
and new sources of pollution to meet specified regulations.

R. Whole Effluent Toxicity Testing (Part LH.)
Rationale: VPDES Permit Regulation, 9VAC25-31-210 and 220 1, requires monitoring in the permit to provide for
and assure compliance with all applicable requirements of the State Water Control Law and the Clean Water Act.

S. Part II, Conditions Applicable to All Permits
Rationale: VPDES Permit Regulation, 9VAC25-31-190 requires all VPDES permits to contain or specifically cite
the conditions listed.

21. Changes to Permit:

A. The permit is being reissued with limits and requirements for the existing 5.0 MGD facility, and provides
tiers to accommodate expansion to 6.5, and 7.0 MGD. All reference to a 4 MGD facility is removed.

B. Outfall 002, bypass at the influent manhole, has been removed from the permit and is no longer a permitted
outfall.

C. Composting of dewatered sludge has been removed and replaced with requirements and special conditions
to construct and operate a Class A biosolids facility utilizing landfill methane gas to produce heat for drying
sludge.

D. Requirements for land application of Class B biosolids have been updated.

E. Water quality based effluent limits for 5 MGD were reevaluated in accordance with current water quality

standards. Evaluation of ammonia and chlorine limits utilizing current stream data and current monitoring
requirements resulted in more stringent limits for the 5 MGD discharge. A schedule for to achieve
compliance with these limits has been included. All effluent limits were brought into conformance with
existing guidance for Significant Figures.

F. 6.5 and 7 MGD facility: permit includes limits that become effective upon issuance of a CTO for either
6.5 or 7 MGD facility based on model, federal effluent requirements, best engineering judgment, and
current guidance.

G. The permit requires annual acute and chronic toxicity testing of two species: Pimephales promelas and
Ceriodaphnia dubia.
H. The special condition Additional Total Residual Chlorine (TRC) Limitations and Monitoring

Requirements includes provisions for a CT approach to disinfection once the CTO is issued for the 6.5
MGD and 7.0 MGD WWTP expansion.

L. The following special conditions have been added to the permit:

H Design of 6.5 and 7 MGD Treatment Works

2) Additional Bacteria Monitoring

3) Sludge Use and Disposal: includes updated requirements for land application of Class B
biosolids, and requirements for a Class A biosolids heat-drying facility.

4) Compliance Schedule
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24,

J. The following special conditions have been removed from the permit:
)] Bypass
Variances/Alternate Limits or Conditions:

By letter dated November 3, 2011, the CNW Regional Wastewater Treatment Authority requested waivers from
the following EPA Form 2A Application Requirements:

A, Part A.12 Bacteria Monitoring: The Authority requested the use of E.coli data be accepted in lieu of fecal
coliform.
B. Part B.6 Eftluent Testing Data Requirements: The Authority ran one scan for TKN, nitrate plus nitrite,

oil and grease, total phosphorus, and total dissolved solids and requested the remaining two scans be
waived since theses parameters are not required as part of their current sampling.

C. Part D. Expanded Effluent Testing Data Requirements: The Authority ran one scan of parameters that were
required by their permit as Affachment A to the Water Quality Criteria Monitoring special condition and
reported the metals data as dissolved. The Authority requested that the one scan of data be accepted in lieu
of the three that are required by the application. They also request that the since the standards utilize
dissolved, they not be required to report total recoverable metals data, and that they not be required to test
for the fifteen parameters that are in the application but not required by the Water Quality Criteria
Monitoring special condition since DEQ has not developed water quality criteria for these parameters.

D. Part E. Toxicity Test Data: The Authority requested a variance from being required to submit chronic and
acute toxicity data on a second species. The CN'W Regional WWTP is currently required to run annual
acute and chronic toxicity testing on one species: Pimephales promelas and feels that these tests are an
adequate representative of the current effluent.

All parameters tested were either below method detection levels or were not of significant levels to require a limit.
Because the makeup of wastewater being treated at the facility has remained constant with no significant
industrial contributors connecting, the additional information is not necessary to draft permit limitations to protect
water quality. DEQ did require the Authority to run scans on the fifteen parameters required by Part D of the EPA
Form 2A and the test results have been received. In the transmittal letter for the public notice, DEQ will require
they submit chronic and acute toxicity data on a second species when 2012 annual report is due. In addition, the
issued permit will required to submit annual toxicity data using two species.

Regulation of Users: 9VAC25-31-280 B 9

There are no industrial users contributing to the treatment works.

Public Notice Information required by 9VAC25-31-280 B:

All pertinent information is on file and may be inspected, and copied by contacting Clairise R. Shaheen at:

Virginia Department of Environmental Quality
Southwest Regional Office

355-A

Abingdon, VA 24210

Telephone No. (276) 676-4800

Email: clairise.shaheent@dea.virginia.gov
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25.

26.

Persons may comment in writing or by email to the DEQ on the proposed permit action, and may request a public
hearing, during the comment period. Comments shall include the name, address, and telephone number of the writer
and of all persons represented by the commenter/requester, and shall contain a complete, concise statement of the
factual basis for comments. Only those comments received within this period will be considered. The DEQ may
decide to hold a public hearing, including another comment period, if public response is significant and there are
substantial, disputed issues relevant to the permit. Requests for public hearings shall state 1) the reason why a
hearing is requested; 2) a brief, informal statement regarding the nature and extent of the interest of the requester or
of those represented by the requester, including how and to what extent such interest would be directly and adversely
affected by the permit; and 3) specific references, where possible, to terms and conditions of the permit with
suggested revisions. Following the comment period, the Board will make a determination regarding the proposed
permit action. This determination will become effective, unless the DEQ grants a public hearing. Due notice of any
public hearing will be given. The public may review the draft permit and application at the DEQ Southwest
Regional Office by appointment.

Additional Comments:

Previous Board Action: On February 11, 1989, the Board issued a Consent Decree to the Town of Coeburn, City
of Norton, Town of Wise, and the Coeburn-Norton-Wise Regional Wastewater Treatment Authority, to bring
them into compliance with the treatment requirements imposed under the Clean Water Act and the State Water
Control Law. All requirements of the Decree have been met.

Staff Comments: Once the CTO for the 6.5 MGD WWTP is issued, the CNW Regional WWTA will begin to

conduct a study to evaluate the CT disinfection process. The study will evaluate the effectiveness of the alternative
CT approach versus the conventional approach to disinfection on bacteria, viruses, and cysts. The CNW Regional
WWTA will submit a plan for approval outlining the details of study by March 1, 2014. The study is to be
completed and submitted prior to the reissuance of the permit. The CNW Regional WWTA will also develop.an I/I
abatement plan and schedule to be submitted by June 1, 2014 and commit an expenditure of $1.5 million to abate I/1.
The CNW Regional WWTA will submit progress reports annually beginning with the June, 2015 DMR and
continuing until the expiration date of the permit.

Stormwater: The permittee submitted a No Exposure Certification, Attachment 8, indicating there are no
discharges of storm water contaminated by exposure of materials, located at the CNW Regional WWTP site from

facility operations.

Public Notice Comments: This section will be updated once the public comment period has passed.

DCR and DGIF Coordination: A two mile search on the DGIF website resulted in no aquatic species found. A
search on the DCR website resulted in natural heritage resources found. Consultation with the DCR resulted in no
comments received.

303(d) Listed Segments (TMDL):

The CNW Regional WWTP discharges directly into the Guest River that is listed in the current 303(d) list for
benthic-macroinvertebrate impairment and PCB’s. Upon EPA approval, E.coli will be added. The streambanks
of the Guest River are densely populated resulting in many small communities having no access to public sewer
or septic systems that have failed. The DEQ aided in funding the CNW Regional WWTP and is currently funding
its upgrade/expansion, greatly improving sewage treatment for the towns and surrounding areas; however, there
are many small communities yet to be served. As a result, the Guest River does not support aquatic life, fish
consumption and swimmable uses.

The DEQ TMDL report for the Guest River, prepared September, 2003, Revised December 1, 2003, approved by
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EPA November 13, 2003 and by the State Water Control Board June 27, 2007, includes the CNW discharge. The
TMDL addresses a 29.48 mile segment of the Guest River extending from Sepulcher Creek downstream to the
confluence with Crab Orchard Creek. The Guest River impairment listing is based on evaluations of biological
monitoring data that focus on the benthic-macroinvertibrates. For the Guest River, DEQ biologists conducted the
benthic assessments in the watershed and determined that the benthic community was impacted by excessive
sedimentation. Excess sediment negatively impacts the benthic community by filling pools and interstitial spaces
between gravel and sand that provides habitat for many benthic-macroinvertebrates. Proposed limits, conditions,
and monitoring requirements included in the permit took into account all impacts on the receiving stream, and
will protect the Guest River from any impairment as a result of the proposed discharge from the wastewater
treatment plant. A TMDL reopener condition is contained in the permit, should modification become necessary.

The TMDL for this discharge provides the following permit limitations and waste load allocation for Total
Suspended Solids which is in compliance with the approved TMDL.

Permit No. Receiving River Mile Maximum TSS TSS TSS Permitted
Stream Location CNW | Flow Gallon Concentration | Concentration | Load
Per Day Weekly Avg. Monthly Avg. | (Tons/Year)
(mg/) (mg/)
VA0077828 Guest River 6BGUE007.56 | 4 MGD 45 30 182
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Cartier,Clairise

From: Herman,Paul
Sent: Tuesday, July 02, 2002 3:53 PM
To: Cartier Clairise

Subject: RE: Flow Freguency data
Clairise,

The flow frequency data provided to you for Holston Regional WWTP (VA0067351), Saltville STP
(VA0026808), and CNW Regional WWTP (VA0077828) in memos dated 11/4/98, 11/5/98, and 12/11/98,
respectively, have not changed significantly. The gauges referenced for Holston Regional and CN'W will not
change because those gauges were discontinued in the early 1980's. The gauge used in the Saltville analysis is
still active, but the flow frequencies have not changed enough to warrant a new flow memo. Therefore, please
continue to use the flow data provided in the 1998 memos.

I will look into the Cross Creek Estates STP analysis and update it as necessary.
Have a nice 4th of July.

Paul
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MEMORANDUM
DEPARTMENT OF ENVIRONMENTAL QUALITY - WATER DIVISION

Water Quality Assessments and Planning
629 E. Main Street P.O. Box 10009 Richmond, Virginia 23240

SUBJECT: Flow Frequency Determination
Coeburn-Norton-Wise Regional WWTP - VA#0077828

TO: Clairise Cartier, SWRO
FROM: Paul E. Herman, P.E., WQAP
DATE: December 11, 1998

COPIES: Ron Gregory, Charles Martin, File
This memo supercedes my April 23, 1993 memo to you concerning the subject VPDES permit.

The Coeburn-Norton-Wise Regional WWTP discharges to the Guest River near Coeburn, Virginia. Flow
frequencies are required at this site for use by the permit writer in developing the VPDES permit.

The USGS operated a continuous record gage in the Guest River near Coeburn, VA (#03524500) from 1949 to
1959 and from 1978 to 1981. The gage was located approximately 2.0 miles downstream of the discharge point, at the
Route 72 bridge, in Wise County, VA. The flow frequencies the discharge point were determined using drainage area
proportions and do not address any withdrawals, discharges, or springs which may lie between the gage and the outfall.
The flow frequencies for the gage and discharge point are presented below.:

Guest River near Coeburn, VA (#03524500):

- el
Drainage Area=87.3 m1

1Q10=1.8cfs High Flow 1Q10 = 7.2 cfs
7Q10=2.1cfs High Flow 7Q10 = 8.3 cfs
30Q5=4.1cfs HM =21 cfs

Guest River at discharge point:

Drainage Area = 85.1 mi’
1Q10=1.75cfs High Flow 1Q10 = 7.02 cfs
70Q10=2.05 cfs High Flow 7Q10 = 8.09 cfs
3005=4.0 cfs HM = 20.1cfs

The high flow months are December through May.

If you have any questions concerning this analysis, please let me know.
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Chlorine Analysis for Coeburn-Norton-Wise Regional WWTP

Background:

In order to bring chlorine into consistency with the standards for all other toxics materials, the old standard was
revoked and chlorine was included in 9 VAC 25-260-140.B, which became effective on 12/10/97.

Standards:
A = Acute = 0.019 mg/I C = Chronic = 0.011 mg/l
Wasteload Allocations:
The wasteload allocations (WLA) are calculated as follows, assuming a background concentration of 0:
Q1= Design Flow of WWTP = 5.0 MGD
Qe = Design Flow of WWTP = 6.5 MGD
Qe = Design Flow of WWTP = 7.0 MGD
Q.1 = 1Q10 Flow = 1.13 MGD (June-Nov) Qs7a= 7Q10 Flow = 1.33 MGD (June-Nov)

f= decimal fraction of flow to use
= 1.0 (complete mix for 1Q10 and 7Q10)

WLAAcute = {A[Qs (D) + Qc) - Qg (background)}

€

WLAchronic = {C[Qi (ﬂ + Qg] - Qi (backoround)}
Qe

For 5 MGD:

WLAAq=0.019 (1.13(1.0)+5.0)-0=0.023 mg/l
5.0

WLA hronic =0.011 (1.33(1.0)+50)-0 = 0.014 mg/l
5.0

For 6.5 MGD:

WLA e =0.019 (1.13(1.0) £ 6.5)-0=0.022 mg/l
6.5

WLA hronic =0.011 (1.33(1.0) £6.5)-0 =0.013 mg/l
6.5
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Chlorine Analysis for Coeburn-Norton-Wise Regional WWTP (continued)
For 7 MGD:

WLA A =0.019( 1.13(1.0)+7.0)—-0=0.022 mg/l
7.0

WLA Grone =0.011 (1330.0)+7.0)-0 =0.013 mg/l
7.0

Permit Limits:

The above WLA’s were entered in the Virginia DEQ: Statistically Derived Permit Limits Version 2.0.4 with the
following results: (program output provided pgs 3-5 of this attachment)

5 MIGD: Monthly Average Limit: 0.0089 mg/l
Weekly Average Limit: 0.6094 mg/l

6.5 MGD: Monthly Average Limit: 0.0083 mg/l
Weekly Average Limit: 0.6088 mg/l

7 MGD: Monthly Average Limit: 0.0083 mg/l
Weekly Average Limit: 0.0088 mg/l

Additionally, no more than 36 samples for TRC shall be-less than 1.0 mg/l for any one calendar month and no TRC
sample shall be less than 6.60 mg/l.
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Chlorine Analysis for Coeburn-Norton-Wise Regional WWTP (continued)
Limit Derivation:

CNW =5.0 MGD

Chemical = Chlorine
Chronic averaging period =4

WLA, =0.023
WLA, =0.014
QL. = 0.1

# samples/mo = 360
# samples/wk = 90

Summary of Statistics:
# observations =1
Expected Value =5

Variance =9
C.V. =0.6
97™ percentile daily values =12.1670

97" percentile 4 day average = 8.31895
97" percentile 30 day average = 6.03026
#<Q.L. =0

Model used BPJ Assumptions, type 2 data

A limit is needed based on Acute Toxicity
Maximum Daily Limit = 2.04760469767452E-02
Average Weekly Limit =9.45751129264051E-03
Average Monthly Limit = 8.91503905218934E-03
The data are: 5

CNW = 6.5 MGD

Chemical = Chlorine
Chronic averaging period =4

WLA, =0.022
WLA, =0.013
QL. =0.1

# samples/mo = 360
# samples/wk = 90

Summary of Statistics

# observations =1
Expected Value =5

Variance =9
C.V. =0.6
97" percentile daily values =12.1670

97" percentile 4 day average = 8.31895
97" percentile 30 day average = 6.03026
#<Q.L. ={)

Model used BPJ Assumptions, type 2 data
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A limit is needed based on Chronic Toxicity
Maximum Daily Limit = 0.019013472192692
Average Weekly Limit = 8.78197477173762E-03
Average Monthly Limit = 8.27825054846153E-03

The data are: 5
CNW =70 MGD

Chemical = Chlorine
Chronic averaging period = 4

WLA, =0.022
WLA, =0.013
QL. =01

# samples/mo = 360
# samples/wk =90

Summary of Statistics

# observations =1
Expected Value =5

Variance =9
C.V. =0.6
97" percentile daily values =12.1670

97" percentile 4 day average = 8.31895
97" percentile 30 day average =6.03026
#<Q.L. =0

Model used BPJ Assumptions, type 2 data

A limit is needed based on Chronic Toxicity
Maximum Daily Limit =0.019013472192692
Average Weekly Limit = 8.78197477173762E-03
Average Monthly Limit = 8.27825054846153E-03

The data are: 5

Virginia DEQ: Statistically Derived Permit Limits Version 2.0.4
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Ammonia-Nitrogen Analysis for Coeburn-Norton-Wise Regional WWTP
Background:
NH;-N limits are derived from the ammonia tables or formulas in the 9 VAC 25 260 Water Quality Standards. August
27, 2003 the State Water Control Board adopted new criteria for ammonia nitrogen. Under 9VAC 25 260 155, the new
criteria is less restrictive than the previous criteria. The acute ammonia nitrogen standard for freshwater only considers
instream pH and utilizes the 1Q10 instream flow value for calculating steady state wasteload allocations. Chronic
ammonia criteria can be based on total ammonia nitrogen (mg/1) in freshwater where the early life stages of fish are

present or absent, and vary with instream temperature and pH values. Steady state wasteload allocations are calculated
utilizing the 30Q10. Human Health standards are not applicable for ammonia nitrogen.

Standards:

Ammonia standards were calculated for a dry season and wet season and assume early life stages of fish are present for
chronic criteria values.

Dry Season (June-Nov) pH = 8.1 Dry Season (June-Nov) Temperature = 23.2°
Wet Season (Dec-May) pH = 8.4 Wet Season (Dec-May) Temperature = 15.1°

The ammonia-nitrogen water quality standards (WQS) based on tables from 9VAC 25-260-155 are as follows:

Acuteqy = 6.95 mg/l Chronicgy = 1.20 mg/l
Acutey = 3.88 mg/l Chronicye = 1.22 mg/l

Wasteload Allocations:

Q.; = Design Flow of WWTP = 5.0 MGD

Qe = Design Flow of WWTP = 6.5 MGD

Qes= Design Flow of WWTP =7.0 MGD

Qs = Critical Fiow (1Q10 for Acute, 30Q10 for Chronic Ammonia)

Qsaa= 1Q10 Flow = 1.13 MGD (June-Nov) Qs304=30Q10 Flow = 1.66 MGD (June-Nov)
Qs1w=1Q10 High Flow = 4.54 MGD (Dec-May) Qsz0w = 30Q10 High Flow (MGD) = 13.2 MGD (Dec-May)

f'= decimal fraction of flow to use
= 1.0 (complete mix for 1Q10 and 3Q10)

The calculated water quality wasteload allocations (WQ-WLAs), assuming a background concentration of 0, are as
follows:

Acute:

WQ-WLA,4 = acute dry WQ-WLA = {A4]Qs-14 () + Qe] - Qs.1gbackground}

Qe

WQ-WLA,, = acute wet WQ-WLA = {A,[Qs-1,, (f) + Qe] - Qq 1 background}

Qe
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Ammonia-Nitrogen Analysis for Coeburn-Norton-Wise Regional WWTP (continued)
Chronic:

WQ-WLA = chronic dry WQ-WLA = {Cy[Qs-30, (f) + Qe]-Qs0abackground}

Qe

WQ-WLA,,, = chronic wet WQ-WLA = {C,[Qs-30,, (f} + Qe]-Qqsowbackground}

Qe

For 5 MGD:

WQ-WLA = 6.95[1.13(1.0) + 5] = 8.52 mg/l
5

WQ-WLA,,= 3.88[4.54(1.0) + 5] = 7.4 mg/l
5

WQ-WLA= 1.20[1.66(1.0) + 5] = 1.6 mg/I

5

WQ-WLA= 1.22 [13.2(1.0) + 5] = 4.44 mg/l
5

For 6.5 MGD:

WQ-WLA = 6.95[1.13(1.0) + 6.5] = 8.16 mg/1l
6.5

WQ-WLA,= 3.88[4.54(1.0) + 6.5] = 6.59 mg/I
6.5

WQ-WLA= 1.20[1.66(1.0) + 6.5] = 1.51 mg/I
6.5

WQ-WLAq= 1.22 [13.2(1.0) + 6.5] =3.7 mg/l
6.5

For 7 MGD:

WQ-WLA = 6.95[1.13(1.0) + 7] = 8.07 mg/I
7

WQ-WLA,= 3.88[4.54(1.0) + 7] = 6.4 mg/l
7

WQ-WLA= 1.2[1.66(1.0) + 7] = 1.48 mg/I
7

WQ-WLA= 1.22 [13.2(1.0) + 7] = 3.52 mg/l
7
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Ammonia-Nitrogen Analysis for Coeburn-Norton-Wise Regional WWTP (continued)
The following is a summary of the water quality wasteload allocations:

For 5 MGD: WQ-WLA,;=8.52 mg/l
WQ-WLA,w = 7.4 mg/l
WQ-WLA = 1.6 mg/l
WQ-WLA,,, = 4.44 mg/l

For 6.5 MGD: WQ-WLA,, = 8.16 mg/l
WQ-WLA, = 6.59 mg/l
WQ-WLAgq = 1.51 mg/!
WQ-WLA, = 3.7 mg/l

For 7MGD: WQ-WLA,;=8.07 mg/l
WQ-WLA,, = 6.4 mg/l
WQ-WLA, = 1.48 mg/l
WQ-WLA,, = 3.52 mg/l

Permit Limits:

The above WLA’s were entered in the Virginia DEQ: Statistically Derived Permit Limits Version 2.0.4 with the
following results: (program output provided pages 5 and 6 of this attachment)

5 MGD (Jun-Nov): Monthly Average Limit: 1.8 mg/l
Weekly Average Limit: 2.4 mg/l
(Dec-May):  Monthly Average Limit: 4.0 mg/l

Weekly Average Limit: 5.4 mg/l

6.5 MGD (Jun-Nov): Monthly Average Limit: 1.6 mg/l
Weekly Average Limit: 2.2 mg/l

(Dec-May):  Monthly Average Limit: 3.6 mg/l
Weekly Average Limit: 4.8mg/l

7 MGD (Jun-Neov): Monthly Average Limit: 1.6 mg/l
Weekly Average Limit: 2.2 mg/l

(Dec-May):  Monthly Average Limit: 3.5 mg/l

Weekly Average Limit: 4.7 mg/l
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Limit Derivation:
CNW =50 MGD (Jun-Nov)

Chemical = Ammonia
Chronic averaging period =3

WLA, =8.52
WLA, =1.6
QL. =02

# samples/mo = 12
# samples/wk =3
Summary of Statistics:

# observations =1

Expected Value =9

Variance =29.16

C.V. =0.6

97" percentile daily values =21.9007
97™ percentile 4 day average = 14.9741
97™ percentile 30 day average =10.8544
#<QL.=0

Model used =BPJ Assumptions, type 2 data
A limit is needed based on Chronic Toxicity
Maximum Daily Limit = 3.2282721494661
Average Weekly Limit =2.36129932535956
Average Monthly Limit = 1.75885936464567
The data are: 9

CNW = 6.5 MGD (Jun-Nov)

Chemical = Ammonia
Chronic averaging period =30

WLA, =8.16
WLA, =1.51
QL. =02

# samples/mo =12
# samples/wk = 3
Summary of Statistics:

# observations =1

Expected Value =9

Variance =29.16

C.V. =0.6

97" percentile daily values =21.9007
97" percentile 4 day average = 14.9741
97" percentile 30 day average = 10.8544
#<QL.=0

Model used = BPJ Assumptions, type 2 data
A limit is needed based on Chronic Toxicity
Maximum Daily Limit=3.04668184105863
Average Weekly Limit=2.22847623830809
Average Monthly Limit = 1.65992352538435
The data are: 9

CNW = 5.0 MGD (Dec-May)

Chemical = Ammonia
Chronic averaging period =30

WLA, =74
WLA, =4.44
QL. =02

# samples/mo = 12
# samples/wk =3
Summary of Statistics:

# observations =1

Expected Value =9

Variance =20.16

C.V. =0.6

97™ percentile daily values = 21.9007

97" percentile 4 day average =14.9741
97" percentile 30 day average =10.8544
#<QL. =0

Model used = BPJ Assumptions, type 2 data
A limit is needed based on Acute Toxicity
Maximum Daily Limit =7.4
Average Weekly Limit = 5.41268337942035
Average Monthly Limit=4.0317416549068
The dataare: 9

CNW = 6.5 MGD (Dec-May)

Chemical = Ammonia
Chronic averaging period = 30

WLA, =6.59
WLA, =3.7
QL. =02

# samples/mo =12
# samples/wk =3
Summary of Statistics:

# observations = |

Expected Value =9

Variance =29.16

C.V. = (.6

97" percentile daily values =21.9007
97" percentile 4 day average = 14.9741
97" percentile 30 day average =10.8544
#<QL.=0

Model used = BPJ Assumptions, type 2 data
A limit is needed based on Acute Toxicity
Maximum Daily Limit =6.59
Average Weekly Limit=4.8202139824838
Average Monthly Limit = 3.59042939268051
The data are: 9
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CNW = 7.0 MGD (Jun-Nov)

Chemical = Ammonia
Chronic averaging period = 30

WLA, =8.07
WLA., =148
QL. =02

# samples/mo =20
# samples/wk =5
Summary of Statistics:

# observations =1

Expected Value =9

Variance =29.16

C.V. =0.6

97" percentile daily values =21.9007
97" percentile 4 day average = 149741
97™ percentile 30 day average = 10.8544
#<QL.=0

Model used = BPJ Assumptions, type 2 data
A limit is needed based on Chronic Toxicity
Maximum Daily Limit =2.98615173825614
Average Weekly Limit =2.18420187595759
Average Monthly Limit = 1.62694491229724
The dataare: 9

CNW = 7.0 MGD (Dec-May)

Chemical = Ammonia
Chronic averaging period = 30

WLA, =64
WLA, =3.52
QL. =02

# samples/mo =20
# samples/wk =5
Summary of Statistics:

# observations =1

Expected Value =9

Variance =20.16

C.V. =0.6

97" percentile daily values =21.9007
97" percentile 4 day average = 14.9741
97" percentile 30 day average = 10.8544
#<QL.=0

Model used = BPJ Assumptions, type 2 data
A limit is needed based on Acute Toxicity
Maximum Daily Limit =6.4
Average Weekly Limit = 4.68123967949868
Average Monthly Limit=3.48691170154101
The data are: 9
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Ammonia-Nitrogen Analysis for Coeburn-Norton-Wise Regional WWTP (continued)

The following instream pH and temperature monitoring data was obtained by DEQ as part of routine monitoring of
the Guest River at river mile 6.5, below the WWTP discharge. The STP discharge is at river mile 7.56.

June thru November:

DATE Temp (°C) pH(S.U)
06-28-07 23 8.1*
07-18-07 21.8 8.3
08-20-07 23.8 8.1
09-18-07 16.1 8.1
10-02-07 15.3 8.0
11-05-07 6.2 7.8
06-25-09 18.3 7.7
08-03-09 19 7.6
10-05-09 13.6 7.8
07-01-10 20.2 7.8
08-12-10 » 23.2% 7.9
10-27-10 ' 14.7 7.6
December thru May:

DATE Temp (°C) pH (S.U)
01-18-07 4.2 7.5
02-12-07 1.3 8.4*%
03-28-07 144 8.0
04-30-07 15.1% 7.8
05-29-07 18.7 7.8
12-03-07 6.8 7.8
02-11-09 7.4 7.8
04-09-09 9.7 8.0
12-14-09 6.6 7.0
02-16-10 2.0 7.5
04-07-10 14.8 8.4

* 90" percentile value
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Design case: Measured river flow, 5.0 MGD Effluent Flow, CORMIX-3
FILE NAME: C:\...m Files (x86)\CORMIX 7.0\Samplie Files\Sampie2.prd
Time stamp: Thu Febh 23 10:09:35 2032

ENVIRONMENT FPARAMETIERS (metric units)
Sounded section

B35 i2.56 &S = 5.21 QA = 3.51 ICHEREG= 2
"B = G.48 HD = 0.34

U = 8.385 F = &.,248 USTAR =0.6785E-021

UW = 0,894 UWN3TAR=(0,8551E-03

Uniform densicy snvironment

STRCND= U Rﬁo&ﬁ = 993%.8568

E) T 8] Configuracvion: flush discharge
52EMA = 5,00 HDD = 0,22 SLOPE = 13,20 deg.
rRectanguiar chammel gsomstIy:

B0 = 2.170 HO = 0,210 a0 =0, 4562E+D0 AR = $.087
To = 0,480 Q0 = $.228 =0,2331E+00

RHESO 998.4643 DRHOD =0.3823E+00 GPO =0.3847E-02

co =0.8000E+02 COMNITS= mo/l

IPOLL = 2 X3 =0.00G0E+00 XD =0, 08000E+00

FILOX VZRIABLES (metric units)
R0 ={,23i31E+00 MQ =0 ,i0538+00 &0 =0} ,8428E-03
Associated length scales (meters)

j¥e] = 0,68 LM = 6.36 I = 0.24 Lk = 0.01
NON-DIMENSICNAL PARAMETERS

FRD = g.42 FRCH = 16.87 R = 2,23

FLOW CLBSSIFICATION

333233333333333333333535333333333333333333

3 Flow class (CORMIX3E) = 3z1 3

3 Hpplicable layer depth H5 = 2,32 3

3333333333333 33 3 3

XINT = 5000.00 XMEX = 5000.00
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H-¥-Z SYSTEM:
ated at the WATER SURFACE and atv center of discharge
let pank/shoxe
do

e
ail walues Z = §.40}

i}

T

Z =3 c BY BH

0.00 G.00 9.00 1.0 0.800E+01 0.21 1.02 (00000EX00

o
jed
w
]
B
Rt
i
>
[}
W
[l
..\
my
wy
i
&
n
1
=
Q
g
fa

B

: ZE TT
4.00 ¢.00 G.00 1.0 0.800E+02 0.22 1.09 L00DO0E+D0

Profile definitions:

¥ = Gaussian i/e (37%) vertical
Gauzssian i/e (37%) hrorizontal haif-width, normal to trajectory
hvdrodynemic centerline dilution

centexline concentration {includes reaction sfects, if any)

= Cumunlative travel time

it
i

f

Oy U ot
it

)
)

Concxpl wolume outfliow: SICMRE= 283,42
¥ Y Z 3 c BV BH T
0.3% 0,446 0.00 1.0 0.800E40% G.32 1.28 (L3652E+0%
Cupnlative travel time = 1.2632 sec | 0.00 hrs)
END OF HOD302: ZONE OF FLOW ESTABLISHMENT

BEGIN CORSURF (MCD310): BUCYANT SURFACE JET -~ NEAR-FIELD REGICN

3¥ = water dencn {wertically mixed}
an i/e (37%)} noxizontal
namic centexii

¥

To trajectory

i anv)

ooy

= Cumuiative travel tips

b
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X Y Z BY
0.33 ~0.48 0.05 0.32
.53 ~J.386 0.00 0.34
J.76 -3,32 G .00 0.34
3,99 -3.37 0.00 0.34
1.0% ~3.48 3.00 0,34

Jet/plume RESTRRTIFIES at the above position.
BV = Ganssian ife (37%) wertical thickness
1.24 ~1.53 [sele} i.3 0. £+01 0.34
1,53 -3.78 0.00 .8 0.53 ¢ 0.34
i.83 ~1.94 G.00 1.4 0.5675+ 0.32
2,12 ~2.03 0.00 1.5 0.540E+ 0.34
2.42 ~2.23 .00 1.8 0.534E+03 0,34
2,74 ~2.32 0.00 1.6 0.491E+01.  0.34
3.08 ~2.40 .00 1.7 0.47 0% $5.34
3.33 -2.48 0.60 1.8 0,452E+02 0.34
3.72 -2.54 .00 1.8 0.4358+04 3.34
4.05 -2.89 0.00 i.9 0.420E%01 0.34
4,38 ~-2.85 a.00 2.0 0.406E+01 5.34
4,731 -2.63 0.00 2.0 D.3938+02 3.3¢
5,04 -2.732 0.00 2.2 0.382E+0L 8.34
5.38 ~2.735 0,05 2.2 0.372E+01 0,34
5.71 -2.77 0.00 2.2 0.362E+02 0.32
6.05 -2.78 0.00 2.3 0.353z+01 §.34
6,38 -2.78 o, 00 2.3 0.345E+02 0,34
6.71 -2.78 8.00 2.4 0.338E+01 0.34
Meximom iateral extent of recircuiacion bubble.
7.05 ~2.7%8 0,00 2.4 0,.331E+0% 0,34
7.38 ~-2.79 G. 00 2.5 0.325E+02 0.32
T7.72 ~2.78 0.00 2.5 0.318E+01 0.34
2.05 ~2.78 .00 2.6 0.312E+01 5.32
B.339 ~2.75 0.00 2.8 0.308E+04 0.32
5.72 -2.72 9.00 2.7 0.301E+01 0.34
3.086 -2.70 0.00 2.7 0.285E+01 0.34
8,39 -2.87 Q.00 2.8 0.280E+05 0.34%
3.72 ~2.64 5.00 2.8 §.283E+01 .34
10.05 ~2.60 G.00 2.9 00,2807 a 0,32
i0.39 -2.5% 5,00 2.8 $.278E+02 3.32
10.72 -2.52 a.00 z2.8 0.27 3 0.3%2
1i0.79 -Z.53 G.00 2.9 0.272 i .34
End of recirculation bubblie at the above position.
Diiution in recirculation bubble = 4.3
Corresponding concentration = 3,21875+03
Flow concinues as WALL SJET/PLUME.
12.905 0.00 G.00 3.0 0.28 W23
11.33 0.00 0.00 3.0 0.28 .23
33,92 5.00 3,00 3.1 0.262F 21
iz2.06 5.00 0,00 3.1 0.25 22
12.38 G.00 0.00 3.2 0.25 24
12.93 8.00 0,00 3.2 0.25 .23
12.9% 2.00 0.00 3.2 0.25 23
Cumuiacive travel time = 54,02
END OF CORSURF (MOD320}: BUCYANT SURFARCE JET -~ NEAR~

)
1]

o]

@]
o

il

BH T
i.24 (11632E+01
1.25 2378T7ELDR
2.26 .33163E+02
.26 .42981E+03
1.26 .42981E+01
2.32 .5544T7E+01
1.38 .69776E+01
1.44 .85065E+0L
1.50 .10083E+02
1.585 .311697E+02
1.60 .13303E+02
1.85 .1488Z2E+02
1.70 (1645%E+02
1.75 .179898E+02
1.78 318513402
1.82 ,22000E+02
1.88 .22462E
1.82 .2339D00E=
31.86 .25316E302
2.00 .28712E+02
2.03 JZB088E+0Z2
2.07 .28443E+02
2.10 .30732E+02
2.14 .82121E302
2.27 .338433E+02
2.21 .34736E+02
2.24 .38023E+02
Z.27 .37288E+02
2,81 .38581E+02
2.34 .38812E402
2.38 .£10352E+02
2.41 .22281E+02
2.44 ,43500E+02
2.28 (4470898402
2.51 .43808E+02
2.52 .25803E+02
8.19 .2711 2
8.27 .4831 2
2.35 .4851 2
2.43 .5070 0z
%,50 .31886E+02Z
2.58 .33080E+02
&.63 ,54023E+02

2 hrs)

D REGION
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#% End of NELR-FISLD REGICH (MFR) =+

Some bank/shore interaction occurs at end of near-figld.

In tae nexv predicrion moduis, the jev/plume centerline will e seT
vo foliow the bank/shore.

Bizme is ATTACHED to LEFTY baﬂk/sho*e.
Pilume width: is now dete ned from LEFE  bank/shore.

lume condition iz non-bucyant or weakly buovant, or, at the end of the NEFR
it is governed by 2 cal mixing over the ambient depth,
or by compiete lateral miximg over the channel width.

Thus, the DUDYANTI SPREADING REGIME is ABSENT.

Vertical diffusivicy {inicial walus) = 0,667E~02 m"2/=
Eorizontal diffusiv 2l value} = 0.1867E-01 m™2/s

Profilie definicions:
BV = Gauszsian d.¥*sqgro{pi/2)
= gr agual to watexr depth,
BH = Gaussian s.d.¥*sgrr({pi/2}
measured horizontalliy in ¥Y-di

5§ = nydrodynaric centerline dilntion
C = centerliine concentration (inciudes reaction

TT = Cumszliacive travel time

3

on
3.

o B,
iy bl

Pigme Stage 2 (bank attached):

X ¥ A 3 c 37 B IT
i2.98 9.00 5.00 3.2 0.232E+02 Q.24 8.28 .5%023zZ+02
Plume interacts wich BOITOM,
The pessive diffusion plume becomes VERTICALLY FULLY MIMNED within this
pradicri rval,
137.87 0.00 0,00 8.4 0,847E+00 G.49 8,21 ,3B846E+03
262.33 Q.00 0.00 5.2 0.869E+00 0,498 1G.93 ,886231E+03
387.02 0.00 G.00 5.9 0.807E+00 0.4 i0.80 .88735E+03
513,70 5,00 0,00 A0.8 0.73TE+0D g.43 23,32 [A27i8E+02
£36.37 §.00 D.00 131.2 0.718E+0D0 0.49 A2.18 .i3762E+0D4
76%1.03 g.00 0.00 21,8 0.680E+00 0.4 12.83 .18807 4
285.72 0.00 0.00 12.3 0.629E+00 0.49 13.43 .23831F
I010.40 0.00 .00 12.9 0,622E+00 0.43 314,01 ,24836%
23135.07 0.00 0.060 13.4 0.598E+00 G,43 14,37 (27940
1258.75 0.00 0.00 13.9 0.577=2+00 0,49 15,12 .30982=
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13¢4.42 5.00 3,00 14,3 0.55 G.49 15.563
1509.30 G.,00 0,60 1.8 0.54 0,498 16.13
1833.77 0.00 0,00 13.2 0.52 0,49 16.62
1758.45 3.00 0,00 i5.7 0,53 0.43 27.08
1883.12 3.00 0,00 15,12 0.49 0,49 17.55
2007.20 .00 5.00 18.5 6.48 .48 13.00 .
m}:::w 2132.47 G.00 0,060 16,9 0.&73 O 0.43 i8.42 E‘i%f%mw Compiete Mix
The passive diffusion plume becomes LATERALLY FULLY MIXED ov el - B
iring the current prediction intexwal.
I

!
I
2
I

N

oo

e
.00 0.00 17.3 §.4625+00 0.49 18.586 .553405+04
Effiuvent is FULLY MIXED over the entire channel cross-section.

N
N b
4]
NI
>

EZxcept for possible far-field decay or reaction procasses, there are
MO FURTHER CRANGES with downstream d
23z1.82 3.0 .00 1T.0 6.¢ T.49 15.586 .D5E384E+04
2506.50 9.00 G.00 317.0 0.2 .49 i3.58 .H6142B8E+04
2631.17F G.00 $5.00 17.9 0.4 0.49 i8.58 .6£4473E+D4
2755.85 0.60 39.00 i7.0 0.4 0.49 18.38 .67317E+0%
2880.52 0.00 .00 37.0 0.3 0.43 i8.56 .70562E+04
3005.20 0.00 0.00 i7.0 0.4 .49 i18.58 .T73608E+04
3128.87 9,00 G.00 i7.0 0.870 0.49 i3.56 .76650%+04
3254.55 2.00 0.00 i7.H0 0.4 3.49 18.56 .78693E+04
3379.22 0.00 0.00 17.0 0.487 5.49 18.58 .82
3503.59 0.00 0.900 i7.0 0.2870 0,49 18.58 .83
3623.57 3.00 0.00 i7.0 0.27 0.493 i8.36 .88
3733.23 0.00 .00 17.9 0.47 0,42 18.538 .91
3877.82 D.006 Q.00 17.0 0.470E+ .49 18.568 .54
4002, 60 0. 00 .80 A7.0 §.4708E< 0.45 12.356 .
£127.27 a.00 0.00 17.0 0.470E< .45 18.356 .,
4251.85 5.00 $.00 17.0 0.270E+ 0.49 18.5886 .
e376.62 .00 0.00 A7.0 0.470E400 0.48 i8.56 .
4501.30 0.00 9.00 27.0 0.470E+00 .45 18.36 .11014E+05
4525.97 G.00 2.00 it7.0 0.4 3 .45 18.56 .11318E305
£TF50.65 0.00 .00 17.0 0.4 0.45 18.56 L13623E+05
4875.33 G.00 8.00 i7.0 0.4 .48 18,56 J1IBZTE4DS
5000.00 0.00 $.00 17.0 0.4 0.3 18,856 .12232E+405
Curziative trawel time = 12231.86 { 3.40 hrs)

Simmlation limit based on maxinur specified distance = 3000.00 =.
is is the REGICN OF INTEREST limication.

END OF MCD36%: PASSIVE RMBITNT MIXING IN UNIFORM BMBIENT

CORMIX3: ‘Buoyant SurxFace Discharges Engd of Prediction File
333333333333333333333333533333333333383333533333333333335%33333333335333333333333333333
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CORMIX SESSICH REPORT
S R S s SO RS SN O DU ORI N IO
CORMIX MIXTING ZCNE ZXPERT SYSTEM

CORMIX Version 7.0Z
HYDROS:Version-7.0.8.0

Aprii, 2011

5.0MGD Effluent Flow, CORMIX-3

FILE NRME: C:\Program Files {x86)\CORMIX 7.0\Sample Files\Samplie2.p)
Using subsystem CTOR? Buoyant Surface Diascharges
Start of session: 02/23/20612--10:05:3

Measured river flow,

AMBIENT PARAMETERS:
Crass-gection = bounded
Widoh Bs = 13.36 m
Channel regularity ICHREG = 2
Ambient flowrate QB = 3.3%1 m"3/s
Average depth 2B = 0,49 .
Depth at discharge 2D = D.3¢
Erbient wvelocity UA = 0.3853 m/=
Darcy-Weisbach friction factor F = 00,2488

Calculatved from Manning'’s o = §,05

Wind welocity uw = 0.89 /s
Svravificavion Tvps STRCHD = U
Suxrfzce terperature = J.9 degC
Bottom terperature = 7.2 degC
Caleculated FR R DEMEITY values: .
surface density REQAS = 959.8568 xg/n"3
Bottom density RECHB = 838.8568 kg/m 3

DISCERRGE PARDMETERS: Surface Discharge
Discharge Iocated on = left bank/shoresline
Dizcharge configuration = flush discharge
Disvance from bank To outlist DISTE = O0m
Discharge angle SIcMa = 20 deg
Depth near discharge outlet HDO = $,22 m
Batvom sleope at discharge SLOPE 13.4 deg
Rectanguliar di=zcharge:

Discharge cross-gection axea A0 = (.4564%24 "2
Discharge channel width B33 = 2.2702786 m
Discharge channel depth HD = .230332 m
Discharge aspect ratio AR = 0.038320
Discharge fiocwrate Q0 = (.218063 m"3/s
Diascharge velgcity To = 0,48 m/=
Discharge temperatt {Ereshyacer = 32,30 dagl
ot RICO = 589.2645 kg/m"3
D DREC = 0.35323 kg/x"3
B GPO = 0.0038 »/3"2
Di <o = 8 g/l
Su x5 = 0 r/s
Coe B% XD [
DISCHERRGE/ENVIRCHNMENT LINGTE SCALES:
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]
-t
B
il
fw)
€n
>
H

8.41 (based on L}
16.87 {ba=zed on HO)
1.25

X
¥

MIXING ZCOME EZVALURTION

Cooxdinate e

system:

0 m from tihe left bank/shore.
3

w

]

{nydrodvnamic and regulatory summary):

in is located at water 3urface and at centerxline of

=lay sreps NSIEP = 20 per moduls.

[
e
w

NELZR~FIELD REGICN (NFR) CONDITI
The HFR is the zone of strong i

Noce: nivial mixing., It kRas no regulatory
implication. However, thisz information may be useful for the discharge
designex because the mixing in the NFR is usyally sensitive to the
discharge design conditions.

Ppiiutantc concentration at HER edge ¢ = 2.5177 mg/l
Dijution at edge of HER s = 3.2
NFR Location: ’ x = 12.99 =
{centexiine cooxdinates) v = 0m
z =0
ne dipensions: ny = 8.63 m
} = 0.2 m
&

but RE~STRATIFIES LATER.
Piuns becomes vercicalily fully

fuily mixed WITHI

N

¥ BUOYARNT and wiil

3t

)

EBR~FIZLD

rounding arbisnt WATEY

cend To rise towards

237.467 m downstream.
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omne kank orly at 0 m down3vrean.

TONE SIMMARY SNAXAXKARAARIRRERRRA A RRR

THE ZONE SUMMARY

zranderd have been

DESTICEN ADVICE AND COMMENTS

user mnst vake note that HYDRODYNAMIC HODELIN

ted T NOT AN EXRCT SCIENCE.

Extensive comparisgon with field and laboratory data has
CORMIX predictions on diluntions and concentrations (w
plume geometxziss) are reliable for the majority of cases and axe accurate
tg within about +-50% (zrandard deviztion).

rther safeguard, CORMIX will mot give predictions vwhenever it judges

iy compiex and uncertain For pradiction.

nown thart the
ssgciated

'J-
ot
1y

as 2 g
the design conficguration as high
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CORMZINZ PREDICTICH E
333333333333333333

(,\)
(A\ Vi

33
)

CO 4T NG ZONZ ENPERT SYS5TEM
Subsvstem CCORMIN3: Buovant Surface Discharges
CG??EX Version 7.0E

HEYDROS Version 7.0.0.0 April 2032

{
{

CASE DESCRIFIION

Site name/lazbel: R

Design case: 1010 river flow, 5.0 MGD EBffluent Flow, CORMIX-3
FILE NRME: C:\...m Files [(x88)\CORMIX 7.0\Samplie Files\Samplel.prd
Time stanp: Tnn Feb 23 10:%9:03 2042

ERNVIRCMMENT PARBMETERS (mecri
Bounded section

¢]
i
h
(43
U

::S = i%.36 RS = 4.535 (B = 0.05 ICHREG= 2
Hh = 09.25 EH = .37

[87:Y = 0.013% F = Q.028 USTAR =0,6535E-03

8o = G.554 UWSTAR=(.89581E-03

Uniform densicy environment

SIRCHD= U RIEOAM = 8983.40862

DISCHERRGE PARMMETERS (metxric unics)

BANK = LEFE DISTR = 0.00 arge
SIGHME = 20,00 EHDC = 8,17

Rectanguiay channsel geometIv:

30 = 2.821 HO = §.3174 = 0.088
go = D.48% {0 = §9.238

RECO = 998,205 DRHECO =0.2012E+00

co =0,80008+01 CONITIS= g/l

IBCLL = 1 X5 =0 ,0000E4+00 XD =0, 00008400

FLUX VARIABIES [mecric units)

co =0Q.23BIE+00 MO =3 .1054E+00 J0 =, 4329843

asscociated length scales [(meters)

L = 0.8 X = 4.88 Lm = 29.18 b = 314.62

I52D = 2.82 mMzbh = 35.00 Lm2D = 4803.15

FLOW CLASSIFICATICN

333333333333333333333333333333333333333333
3 Flow class (CORMIN3) = 3a2 3
3 Aprlilicabklie layer depth ZE3 = 0.17 3
3333333353333333333333333333333333333333333




Attachment 4
VPDES Permit No. VAD077828
Page 16 of 80

WATER SURFACE and at center of dizcharge
00 m  fxom ths

bank/shore.

ing downstream
I walues Z = §.C0)

seen bv an opserver look
upward {in CORMIXS, al

X ¥ A S o 3Y BH T
0.00 5.00 ¢.00 1.0 0.800E+01 0.17 1.31 .D0O00E+00

END OF MOD301: DISCHARGE MODULE

BEGIN MOD302: ZONE OF FLOW ESTABLISHMENT

Control wolume inflow:
X Y A 3 o4 3Y =3 S T
0.00 0.00 0.00 1.0 G,800E=0L 9.17 1.31 000002+

VERTICAL MIXING occurs in the inivial zone of flow esvablishmentc.

ife ({373} vertical thicka

ife (37%) noxizontal nalf-w normal te trajectary
nydrodynamric cencexiine dilucion
centveriine concentration {inclu

des zeaction efects, if any)
Cumnziative travel vime

Contral wolume ournflow: SICGMAR= 275.53
X ¥ Z 5 c BV BH oy
0.75 ~0,51 0.00 1.0 0.800E+02 0.17 2.33 ,1B774E+04
Cumulavive travel vime = 1.8774 sec | 0.00 hra)

END OF HOD30Z: ZONE OF FLOW

3V = warter depth {vertcicalily mixad)

B# = Caussian ife [(37%} * to trajsctory
S = hvdrod:

C = centex e concentration {includss r2acticn sfects, if any)

1]
=}

= Cuomuiative trawvel CTime
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13.32 2.00 8.00 2.2 0.368E+02 0,37 3,17 (32072E+01
i5.53 O, 00 3.00 2.2 0.367E+02 0,27 5,18 B4216E+01
13.886 0.00 2.00 2.2 0.363E+01% 3,17 5.20 .26800E+02
14,13 0.00 2.00 2.2 0.36%E+0% Q.17 5.22 ,83222E+01
Cumuiacive ctravel Tims = 8§.8222 gec | 0.00 hrs)
END CF CORSURF {HOD31i0): ITOYANT SURFACE JET - MEAR-FIELD REGIOW

The initial plume WIDIH/THICKNESS WALUE in tze next far—-field mo
CORRECTED by & factor 6.34 to conserve the mass fiux in the far-fie
The correction factor is gquirte laxge because 0f the smell ambient wvelo

relavive to the strong mixing characteristics of the discharge!

[/

3

:dicates 1
Fiogw sppears highl
SIMULATION SIOPS

{0

acaliized RECIRCULATION REGIONS and internal hydraunlic JOMPBS.
v UNSTIEADY and prediction results are UNREILIABLE!
1

gr!

¢

Some bank/znore inceraction occurs at end of nsar-~-fieid.

ING DILOTION (given by aw Fiow/dizchergse zatia) is: 31.23
is helow che computed dilution of 2.20 at cthe end

Hiwing fox thiz discharge configuration ig constrairs ned by LOW AMBIENT FLCW!

The previous moduls prediccions are UNRELIARLE since the limiting dilution
cannot ke exceeded for this shallow warer discharge configuration.

A subsesguent module (MOD381} will predict the properxties of the
cross~3ectionaliy fully mixed plume with limiting dilution and will
compute a POSSIBLE UEST T INIRUSION.

i
?
o4
IS
»l
1
l‘l

'.

BECIN MOD381: MIXED PLUME/SCUNDED CHAMNEL/POSSIBLE UPSIREAM WEDGE INTRUSICN

%
th
ot
Q
B
i
o
Ut
oy

3¢ m

79 »

08 m

> cdge

urstream I 27 I z ding

depth,
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This pay ke caused by a very small amhianc
with large dischargs buoy

If the apbient condicvions trongly transient {(e.g. tidel}, then cthe
CORMTIY mteadv-state predictionz of upstream intrusion are probabply

unxealistic.
piure predicrions prioxr to boundary impingement and wedce formavion

acceptakblie, howevaI.

¥ A 3 C BY BH T
3,00 5.00 1.2 0.845Z403 0.25 18.5
travel Time = £.9222 s=c | G.00 nBxrs)

and laterally fully mixed over layexr depth: END OF SIMULATION!

CORMIXS: Brovant Surface Dischaxrges . End of Predictiocn File

353333333335333335333533335533333533333333353333333333533353333333333333333333333
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CORMIX SESSION REPORT:
R A e 3 e O OO 00 OO O X,

RMIX MIKING ZONE ENPERT SYSTEM
CCs Version T7.D0E
EYDROSZ:Verzion-7.0.0.0 Apxili,20il
SITE NEME/LABEL:

DESTEN CLSE: 1010 river flow, 5.0 MGD Effluent Flow, CORMIX-3
FILE NAME: . C:\Program Files (x86)\CORMIX 7.0\Sample Files\Jample
Using subsystem CORMIKS: Bugvant Suxzface Discharxges
Start 52/23/2012~~30:49:03

SUHBMERRY OF INFUT DATA:

AMBIENI PARAMETERS:

Cross—gection = bounded
Widoh B3 = 13.56 &=
Charmel reguiarity ICHREG =

Ambient flowrate QA = 0,05 m™3/s
bverage depth HA = (.25 m
Deprz at discharge HD = 0.7 m
Arrbient wvelgcity Uk

i

w

Darcy-Meisbach friction factor ¥
Calculated from Manning’'s n

Wind velocity T =
Scravification Ivpe SIRCHD
wriace temperature

RotTom cemperacure

Ceicularved FRESH-WATER DENSITY walues:
Surface densicy RECRS = 998.2063 kg/m"™3

i

w O

f

1
OGN OO0 Q0O
N
<

W N gt

[Tepte]
Q.

b

Wy
[}

Bortroom densicy RHEQOAR = 3998,4083 kg/m”"3
DISCHARGE PARAMETERS: Burface Dischaxge

Discharge locatvad on =
Discharge configuration
TDigrance from bank to outlet

3
eft bank/shareline
insh discharge

B

3

o

[ O I

Discharxge angle 5igMa = 80 deg
Depth nsar discharge outliet ED0 = 0.i7 nr
Bocrem slope av dischaxge SLOFE = O deg
Rectangular dischazge:
Discharge cross-—section area 10 = ,455411 "2
Discherge channal width 20 = 2,82i28 =
igcharge channel depth Bo = 0.173736 m
Discharge aspect ratvio AR = $_088273
Discharge fiowrate = (1 23130863 »"3/=
ischargse velacity = .48 wis
Dischargs Cempgraturs = 26 degl
Corresponding denzsity = 9958 2051 ko/m"3
Densitcty differxance = 00,2012 kg/z="3
Buovant accelexraticn = $.002 =/3"2
charge cancentration co = £ mgfl

15!
Ui
i

3 m/s

0 /s

negat excrnange coeff,
ent of decay XD

i
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DISCHARGE/ENVIROMMENT IGTE
L =0.8Tnm T Ibb = 332,62 m™
IM = 3.89

HCH-DIMENSIONAL PARAMETERS:

Dengirsvric Froude numbex ERO 13.17 (based on L}
Channel densimetmic Froude no. FREH = 25,36 {(ba=zed on HO}
YVelocicy ratio R £3.25

MINING ZOWE / TCKIC DILUTION ZONE / RRER OF INIEREST PARAMETERS:

Toxic dizcharge no
Vater guality standzarxd specified = 1o
Reguliavory nizxing zopne = no

HIXING ZCWE EIVALUATION (hydrodynamic and regulatory summary):

X-¥-Z Cocrdinate system:
igin is locared at water surface and at centveriine of discharge chennel:
O m from the lefu bank/share.

Nurker of display steps NSTEP = 50 per module.

MEAR~-FIELD REGION (NFR} CONDITIONS :

Hove: The MFR iz the zone of strong inivial mixing. It has no regulatory
implication. Howewer, thig information may be useful for the discharge
designer bkecause the mixing in the NFR iz usuelly gensitive to the
discrarge design conditions.

[n

[

D
Diiution at edge of MER
NFR Location:

{cenreriine coordinates)

#

nokn
it
LR

v =0m

zZ=0m
HFR plume dimpensions: nalf-widch (Bh) = 5.22 &=
thickness {(brv} = .17 m

cims £.9222 sec.

he]

Cumniative txawvs

iscnarge ratio)

.20 at the ead of the

formation.

IVELY BUCYRNT
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LD MINING SUHMARY
baconas wva i i1y mixed ALRERDY
mstrean and continue wertically mixed

U
lure in bounded s3gction Contacts naar ank 2t £ m downstream.

Piume contacts geccend kank gt 0 m “pwnstream.

ERHARRARARRANATRERNRE A RHR ZOXIC DTLUIIOW 7ONE SU&&ARY HRAAREHRRAARAFTREARRNTRRE

fied for this simulation

e R R ERA REGULATORY H”kx'G ICHE

do RMZ and oo arbkient water guality atandarxd have been specii

NERNRARARRIARRIFRARHEN TY HAJ DESICH ADVICE "ND CG“NFJ: s ®

REMINDER: The uszer must take nove that HYDRODYHMAMIC MODELING by any known
tecknigue is NOT AN EXACT SCIENCE.

Extenzive comparvison with field angd laboratory data has shown that the
CORMIN predicrions on diiutions and concentrations (with associarted
plume geometries) arxe reliable for the mejority of cases and are accurate
to within azbout +-50% (standaxrd deviation).

iz a further safeguarxd, CORMIX will not give predictions whenever it Judges
the design configuration a3 hichly complex snd uncertain for prediction.

ied.
P

$OW PR LR LR T Rt S
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CASE DESCRIPT
Site name/i

Besign case:

F ~}
W]
4
'_J

ENVIROMMENT PARBMETERS
Bounded section

_ -]

33 = i 3

HR = 0.25 BHD
Ux = 0.013 F
s}
T

n g H
w

7010 river flow,
Cin...m Files (x36)\CCORMIX 7.0\Sample Files\SamplieZ.pxd

Thu

REORM =

TSCHEARREE PRIGMETERS [metric units)

5.0 MGD Bffluent Flow,

Felby 23 11:49:22 2012

(metric units)
= £4.58 (0B = 5.06 ICHER
= G.a7

USTAR =0.7634E-03

9383.4062

¢

= LEFE DIZTE = 3.00
IEMA = 80.006 B0 = .47
Recrangular channel geometryv:
30 = 2.86231 HO = G.174
oo = 0.481 £0 = G.218
RECO =  888.2053% DRECD =0,2012E+00
CO =0,8000E+01 CUONITS= mg/l
IPCLL = 1 X5 =0.00008+00
FLUX VARIARIES (metxic units)
o0 =0.21818+00 MO =G, 105¢E+00 IO =0, 4323E~03
&ssociaced length scales [meters)
j5e) = 5.67 1M = .88 Im = 253.02 Ib
LG2D = 2.82 IM2D = 33.400 Im2D = 3602.32

FRO

37.07

25.986

Fis Z

333 3 3 3

3 {C } 3
3 layex BT i7 3
333333333333333333333333333333333333333333

HMIXING ZCOME / TCXIC DILUTION / REGION OF INTEREST FPARMMETERS
Co =0,8000E+01 CUNITS= mg/l

MTOX
NSTD
REGHZ =

i

|
oD W

|
w

CORMIX~3

i
fs
Vo]
[0}
¥
w
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XINT

d at center of discharge
0.00 m £rom the LEFT bank/shore.

¥ S TIEEm

X ag seen by an observer ioc g downsctrean

zZ iy upward (in CORMIX3, all weluss Z = 5.00)
NITEPR exvals per module

BEGIN MCOD301: DISCHARGE MODULE

WERTICAL MIXING occurs

finitions:
Gaussian 1/e
= Faussian 1/e (37%) ho
= hydrodynemic centeriine diluti

centeriine concencration (includes reaction efects, if any)
Cumizrlarvive crawel time

o
[FH S
l

0w
lu}
P

Surface jer in
Brofiile definicions
V acer T’

Th, normal To LrajeEctoxny

Il

ion efects, if any)

MO WD W o
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o 1.2 0.877E+01 0,17 2,587 .1T7043E+01
i 1.2 0.646E40L 0.317 2.87 17421 ok
Z. 1.3 0.822E+01 0.17 4.87 1787 1
.75 9.060 0.00 1.3 0. E+01 Q.17 4.68 .1838 i
2.02 3.00 0.00 1.4 0.3585E+01 .17 4.63 .1895 1
2.28% 9.50 0.00 2.4 0Q.571E+01 89.17 4,68 1852 ki
2.55 0.00 0.00 i.4 0.3558E+01 0.17 4.68 .2028 i
2.82 0.60 0.00 3.5 D.347E+01 0.37 4.68 2100 1
3.08 0.00 0.00 1.5 0.537E+01 0.17 4,70 .2178 1
3.35 0.00 8.00 1.5 0.5238+01 0.17 4.70 .22644E+01
3.62 0.00 0.00 1.5 0.520E+01 0.17 4.71 .23543E+D02
3.89 0.00 0.00 2.6 0.513E+01L 0.17 4.7 (24483E401
2.5 5.00 0.00 i.6 D.506E+01 0.17 4.72 .25434E+01
4.42 0.00 5.00 1.6 0.483E+01 0.17 4.73 .28546E+01
4.89 0.60 0.00 1.6 D.4383E+02 0.17 4.74 ,27BLTE+OL
4.36 0.00 g.00 1.6 O0.488E+0L 0.17 4.74 (2878TEFDL
5.22 0.00 0.090 1.7 0.483E+ 0.17 4,75 .29888 ks
5.43 J.00 0,00 1.7 0.47% 0.7 4.76 .31243 1
5.76 2.06 2.00 1.7 6.4 0.17 4.77 .32353 1
§.02 0.00 0.00 1.7 0. 0.17 4.73% .33880 1
£.28 0.00 0.00 1.7 4. 0.17 4.79 .33268E+01
5.56 0.0 0.00 1.7 0. 0.317 4.80 .3870 3
6.83 Q.00 5.00 1.8 0. 0.17 £4.81 .3818 z
T.09 0.00¢ G.00 1. 0. i .17 £.82 .3871 3
7.36 0.00 3.00 1.2 0.¢ 3 0.17 4.83 .4128 i
.63 4.00 2.00 1.8 0.2 2 g.17 4.84 .4230 1
T.E2 .00 0.00 1.8 0.4 i 0.37 £.86 .4457 z
5.8 $.00 0.00 1.8 0 E 0.17 2.87 .s822 i
3.43 0.00 0.00 i.8 S 0.17% 4.88 ,4303 1
g.70 Q.40 5,00 1.8 i 0.17 4.80 ,4983 ki
2.88 0.00 0.00 1.9 0.431 i 0,37 4.381 .5187 1
3.23 Q.00 0.00 2.9 0.4285E+0% 0.17 4.%2 .33 i
3.50 ¢.00 0.00 1.9 0.426E+01 0.17 £.84 .554 X
3.77 2,00 0,50 3.8 0,424E+01 .27 4.85 .5746 k3
i10.03 Q.00 0.00 1.8 0,423 i 0.27 £.87 .58483E+01
18,30 0.090 0.0 1.% 0,443 0,37 4.28 ,GA543E+0L
20.57 0.00 2.00 1.8 0.217% 0.17 5.00 .83847E+01
30.83 J.00 0.00 1.9 0.415% 0.17 5.02 .63785 3
11.30 $.00 Q.00 1.9 4,213 .27 5.03 .6738 [8X3
23.37 §.00 0.00 1.3 0,231 0.17 3.05 .70238E+01
11,8642 .06 Q.00 2.0 0,408E+01 g.17 5.07 724835301
3131.90 0.0 Q.00 2.0 D.407E+0L 0.17 5.00 7283 01
312.17 0.00 0.C0 2.0 0.305E+02 .17 5.10 JTTLTIE0L
12.44 0,00 05.00 2.0 D.403E+03 0.17 5.312 .738578E+01
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»

12.71 00 [s als] 2.0 0,402 i 0.4% 5.14 ,82022E+0%
12.97 5.00 4,00 2.0 0.40 3 $.17 5.186 .B4510E+01
13.22 GO0 Q.00 2.5 9.388 i 5.27 5.58 LET70E0ES01
13.5% G.00 45,50 2.6 06.33 1 8.47 5.20 .856312E+01
13.77 G.Q0 G.80 2.0 9.33 1 3,17 5.22 .82227E+G1
14.02% GLO0 T.00 2.0 0.33 i 0.317 5.24 .84383E+03
Cumnliative travel time = 9.42 z2c  { 0.80 nhrs}
ZND OF CORSURE (MOD314) : SUCYAMNTI SURFACE GEY - NEAR-FIELD REGICOH
*& End of NZ FIELD REGICN (WFR) =~
ivial plume WIDTH/THICKMESS VALUE in the next faxr d moduie will ke
v a factor 5.687 to conserve the mass fiux the faxz-fielid!?
ion factor is qguite large bacause of the small ambisnt velocity

to the sctrong mixing characteristics of the discharge!

a2res localized RECIRCULATION REGIONS and iavermal aydraulic
appears hiﬂﬂly UNSTERDY and prediction results are DNRELIARLE!
IMULATICN SIOR3!?

Some bank/sha inveraction cccurs at end of near-fielid.

-

JUMES.

he TING DILUTICN (given flow/dizscharge ratio} is: 1.27
Trhiz wvaiue is below The coxmpd tion of 2.9¢ at the end

af the NFR. 4

Mixing for this discharge configuration is

The previous module predictions are UNRE sin ne 1 T dil
cannot be excesded for this shallow water discharge configuration.

A subssquent module (MOD3BZ décc the n*ope*tie of the
C“OSS*S&CC;O”&"V *LL’y and will

compute & PCSSE UPS?R~

BEGIN MOD382 INTRUSICON
The DCWNSIREAM flow field for this unsctable shallow water discharxgs is
VERTICRLLY FULLY MIXED,
The mixing i3 controlled by tha
DENSITHETRIC FROUDE HUMBER = .68
An UPSTREAM IHNTRUDING MEDEE is formed alang cthe suriace.
UPBSIREAM WEDGE IHIRUSICN PROFPERTIES In pounded channel {lzaverally uniforms):
Wedge lengtz 23.2% m
X-Posi wadge tip = 12,83 =
{snd of MFR) 0,06 =
{Wedge thickpess gradually decrsases Lo zero at wedg
X ¥ z 5 c BV B8 TT o
- S 12,02 2.06  0.00 1.2 0.629E401  0.25 2.56 .32233E:01 =gl Complete Mix:
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Cuomulative travel time = §.4883

Vertically amd latesrelly Ixdliy mixed ov

END OF MOD333i: MIXED PLUME/BCUNDED CHANNEZL/PCOSSIBLE UPSIREZM WEDGE INIRUSICH

CCRMIX3: Buo
333333333333

vant Surface Discharges nd of Prediction Fi
333333333333333333333333333333333333333333333333333333333333333

ie
33333
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CORMIX BESSICN REPCRT:

PO RLSEESE L EEL LS00 DECEASI RTINS ELELDELDELLEES OIS EESEINEESCIEIH D000

CORMIX MIXING ZONE EXPERT SYSIEM
CORMIX Version 7.DZ
HYDRG3:Version~7.0.0.0 Rpril, 2031
SITE NAMEZ/LABEL:
DESTEN CLSZ: 7Q1L0 river flow, 5.0 MGD Effluent Flow, CORMIX-3
FILE NAEME: C:\Program Files (x88)\CCRMIY 7.0\Sample Files
Uzing subsystem CORMIX3: Buoyant Surface Discharges
Start of seszsion: 02/23/2032--33:49:22
N R N R A N R R I A T RN A R R A RN N A Y A AN RN R A R R A AR YA IR R AR RN RYTRTRR R

SMMMARY OF INBUT DRTA:

Cross~zsection
Widch

Channel reguliarity
Apbient figwrate
Average depth

Depth at dischazxge

Ambient velocity

Dercy-Weiskbach Iricrion facrtoxr
Calcularved from Manning's n

Wind wvelocivy

ification Type

Suxrface cemperacture

o I 13
R gw
b
iy
b

1
-

BOTTORE Cemperaturs
Calculated FRESH-WATER DEMNSITY walues:

urface density
ottom density

93]

REQAS
RHECAR

L ]
Q0D
0D

v}
8]

i

P

f

OO O N

= N O

o
WD g Gy
=]

nom oW
(]

g
~
)

3 kg/m"~3
3 kg/mt3

DISCHARGE PARMMETERS:
Disckharge locatsd on
Dischexge configuration
Distvance from bank ro outliet
Discharge angle
Depth neay discrarge outliet
Bottom siope at discharge

Recranguiar discharge:
Discharge crass-—-ssction aresa
Discharge chanmnel width
Di=zcharge channel depth
Digcharge aspect ratic

Dischaxge flowrate
isck o1 3
1SC

Suxrface Digchaxrgs

[

i

I

i

i

il

i

i

[}

ieft bank/shoreline
iush dischaxge

¢ deg

§,453413 ®"2
2.82128 =
0,173736
0.066278
0,2130863 »"3/s3
0.48 wfs

20 degC

33 kg/m"3
o, kg/m"3
5.002 m/s5"2

[w)
S
0]
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1

HM-DIMZNSICHAL PARBMETERS:

Dengimetric Froude numbex FRO
Crannel densimetric Froude no. FRCH =
Felogcicy ratia B =

¥

MIKING ZONE / IOXIC DILUTION ZO0WE / ARER OF INIEREST PARAMETERS:
d

i
¢}
o]

{l

2000 = downstrsam

HYDROLYNAEMIC CLASSIFICATION:

¥
! FLOW CLASS = 342 |
~ p——

~2 Coordinete svstenm:
Origin iz located at watsey surface and at cenverliine of discharvge channel:
0 = f£rom the left bank/shore.
Number of display steps NSTEP = 58 pner modula.

WEAR-FIELD REGION (NFR) CONDITIONS @

Hore: e NFR iz the zone of strong initial =ixing., It
impiicarion. However, this informavion may be useinl
designer becauze the mixing in the NFR is usually sens
discharge design conditions.

25 no regzlatory
or the dischaxge
tive to the

Peobh D

Poilutant concentration at NFR edge o = 3.5308 mg/l
ution at edge of MFR z = 2.0
X = 14,04 m

i

[ i
LR w e e )

,

&

13

#H

[

ING DILUTION (giwven
32 is below the compu
Near Field Region (¥FR). Mixin
constrained by the ambien i3
Pigase carefully rewview che

tion.

Zuoyancy assessment
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MIXIHNG STRARY

PLUME B2a¥X CONTACT SUMMERY:
in bgunded ssction contacts nearast bank at 0 m downstrsam.
contacts ss=cond bank at D o= downstream.
ICH ZONE SUMMRE
¥o TDZ was specified for this simulacvion.
k?ﬁkk*&(&:i‘ik‘ﬁikkﬁe‘i’wk{ekk ?EGULQZ

No RMZ and no ambisnt water gu

S MR RRERARR M AR NN KR

R

Do e L e e R S R R A B - v R PR -
AXRMERKRNRREREESw&&EERRY TONIC DITLUT

HRRFERFRERIRIRERARARER FINAT, DE
REMINDIR: The ussexr must taks
technigue is NMOT 4N EXACT SCI

n

el

Extensive comparison w £ =
CORMIX predicrions on diluvions and concentrations (wit
plure geomecyries) are reliasble for the majoaricy of case
to within aboutr +~50% (standard deviagion).

]

As a furtaer sefeguerd, CORMIY will not give predictions whenever it judges
the design configuration as highly complex and uncertain for prediction.
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Subsysver CCRMIKS: wvant Su
CORMIY Vexrsion 7.0E
&

CASE DESCRIPTION

Site name/label:

Degign case: Measured river flow, 6.5 MGD Effluent
FILE HAME: C:\...m Files (x86)\CORMIX 7.09\Sampie Fil
Time stamp: Thu Feb 23 10:22:13 2012

ENVIRCHMENT PFARAMETERS (merric units)

i Q& = 3.5%1 ICES
4
45 USTAR =0.87858-01
3
L8558

vl
b=

t

DISCHAREE PARARMETERS {mefyic units)

N® = LEFY

3

SIGMAE = 80.00 EDC =

Rectancgular channel geomsatry:

B9 = 2.170 EG = 5.220 A0 =0,4564E+00 AR
jate) = 0,824 QO = 0,285 =0 ,2848E+00
RHECO = 9959,4645 DREOO =0,3823E+00 GFD =0 ,334TE~02

[ate} =3, 84000E+01 CUONITS= mrg/2

IBOLL = 1 E6) ={J,0000E+00 KD =0.000084+00
FLUX YARIARZRLIES (merric unitcs)

fole] =0,28485+00 MO =5.37I7E+00 GO =0 .1096E~D2
Aszocizted length scales (m2Ters)

e} = G.83 LM = &.27 Lm = 1.63 Ib
L2D = .93 2D = 21.13 Lm2D = 2.42
NCOH-DIMEMNSICONAL FARAMETERS

FRO = 12.24 FRCE = 21.383 R = 1.862
MIKING ZONE / TOXIC DILUTICON / RIGICN OF INTEREST PATRAMETERS
co =0.3000E+01 CUNITS= g/l

MIOX = 0O

NSTD = 0

REGMZ = O

Plow,
es\Sample2.ord

CORMIX-3

]

0.087

i

8.02
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¥
A T2 wertic v upwe {
MNSTIEP = 50 display intervals per module

= MODULE
Effux conditions:
p:4 Y z s
0.80 0.00

END OF MOD301: DISCHARGE !

. O0000E+00

BEEIN MOD302: ZONE OF FLOW ESTABLISIMENT
Control woiume inflow:
X Y Z 3 C BV B8 T
0.00 3.00 0.00 1.0 C.800E+01 0,23 1.08 JO0000E+00
RITICAL MIXING occurs in the initial zone aof fiow estabkliishmenc.
Profile definitions:
BV = Gaussian i/e (37%) vertical thickness
B8 = Gaussian i/e [37%) hoxizontael half-widch, norxmel to trajscooxny
53 = nydrodynamric centeriine Iation
C = centeriine concentration (inciudes reacticn e2fects, if any)
TT = Cumulative travel cim
Contrei wolams outilow: SIEHRT= 287.64
X Y A 3 o4 BY BH T
.21 ~0.37 0.00 1.0 G,200E+0% 8.30 1.35 .87881E+00
Cumaliative travel time = D.8766 sec | 5.60 nrs)
EMD OF MOD30Z: ZONE OF FLOW ESTARLISHEMENT
BEGIN CORSURF (MODR310): BUQOYANT SURFACE JET ~ NEAR-FIELD REGICH
zface jer in shallow crossflow with shoreline-~attachmant.,
Profile defind
BY = watar dapth
Gaussia normal tg trajscLorvy
5 = ﬂvd*odlram*c centerliine dilucticn
C = centerxline concentration {(includes reaction efectsz, if any)
TY = Cumulative travel Ctime
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X
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1.5
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0.00
3.00

END OF CORSURE (MCD31G) : BUCYANT SURFACE JET - MEAR~FIEZLD REGIORN

D REGICN (NER) <+

)

*% End of NERR-FIE

Some bank/shore inceraccion cccurs at end of near-~field.

n the &
1

ta fol

xt prediction module, the jet/piims centeriine will be setr
o the bank/shore.

o)

BEGIN MOD343i: BUCYANT AMBIENT 3SPREADING

Bilume iz BRITACEED to LEFE bank/shore.
Piume width is now determined Ffrom LEFT bank/shore.

[+]
H
ot
=)
o

non-buovant or weaklv buoyant, or, at the end
31 wertical mixing over the ambient depth,

E-1

it iz governed by
r by completve laveral mixing over the channel widch.
Thus, the SUCYANT SEREADING REGIME iIs RBSEHT.

END OF MOD343i: BUOYANT AMBIENT SPREADING

HER

BEGIN MCD361i: PASSIVE AMBIENT MIXING IN UNIFCRY RMBIENT

Brofiis definicions:

BV = Gauszian s. 8%} reasured verctically
= gr egual £u
BI = Gaussian %)
suxed T dix
= rady ati
Judes yeaction sfects, I any)

~ mer wir o
c oW 53 Iz
L268E+01 0.2 3.85 .73378Z+02
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CALLY FULLY MIXED wicthin this

Ehe pagsive d**f"a Pon pl une becomes VERTI
prediction interval.
60.33 0.00 5.G0 7.3 0.308E+03 0.4%9 105,20 .1
igg.33 .00 G, 00 7.5 0.A07E+01 0.4¢ i%.45 .2
125,38 Q.00 0,00 T.7 0.i04E+01 0.48 10.68 ,.36147
180,37 3.00 0,00 7.2 0.102E5013 0.49 10.592 .85724E+03
220,38 .00 .00 2.0 0.100E+03 0,45 11,14 .53340Z+03
260.35 [s]s] 0.00 8.2 $.380E+00 0.43 13,37 (648378403
300.3& 30.00 2.030 2.3 0.961E+00 G.49 131,58 .T74333E+03
340.34 5,990 3.00 2.5 0.94¢Z+00 0.48 21.80 .3S2i30E+03
380.33 3.00 .00 8.8 0.827E+00 0.48 312,01 .93726E+0%
420,32 5,00, .00 8.8 0.8128+00 5.43 12.22 .10332E+02
250,32 J.00 G.a0 2.9 D.587E+00 0.43 312.42 .13iZ82E304
500,30 0.00 5.00 8.1 0.882E+00 a.49 12.63 .12252E+04
543,30 .00 G.00 5.2 D.G83EFO0 0,49 12.82 .i38211E+02
524,29 g.a80 9.00 3.3 0.856=+00 .48 13,02 L1L37T71E+04
§20,25 9.00 5.0 8.5 0.843E+00 G.49 13.21 Li5131E+04
660.27 0.00 $.00 8.8 D.831E+0D 0.£9 13.40 .16030E+04
F05,286 0.00 0.00 9.8 0.B20E+00 0.4% 13.58 .170508304
T40.28 .00 0.00 8.3 5.E09EX00 0.43 13.77 180088302
Te0.25 0.00 0.00 10.0 D.738EL00 3.49 13.95 .[188698E+102
220.24 G.00 3.00 10.1 O0.788E+00 5.48 14,33 .199ZBEF0S
260.23 G.00 3.00 10.3 0.778E+00 .49 314,33 .208BBE+QL
906,22 2.00 3.00 ig.¢ O.TFE8E+00 .49 34,48 .23I248EX04
840,22 5.00 5.00 10.3 0.760E+00 0,49 34,85 (Z2808E+04
880,25 Q.00 0.80 18.6 D.732E+00 0,43 24,82 ,23787E+04
1020.20 0,00 0.00 10.8 D.T43E+00 0.49 14,99 .24727E+02
i060.18 9.00 0.00 1G.8 0.733E+00 0.49 15,18 (256872404
13100.18 5,00 0.00 21,0 O.727E+00 0.49 15.32 .2664€E+04
1140,13 G.00 0.00 i1i.1 0.733E+00 0,48 15,43 ,27606E+04%
1380,17 Q.00 3.00 11.2 0.7312E+00 0,43 15.85 .Z28586E+x04
1225.28 .06 0.00 il.4 0.705E400 0.4% 15.83% ,295252+04
1280,15 $.00 0.00 11.5 0.698E+0D 0,43 15.87 .3048 2
A300.414 2.00 3.00 121.86 0.681E+00 0.£3 16.12 ,334458+04
134014 o5.00 0.00 13.7 0.632E:00 .49 15.28 .32402E+02
1320.13 .00 0.00 131.8 O. 400 0.43 31§.43 .33364E+04
1420.12 o, 00 0.00 3i.9 0. +30 0,48 26.58 .343Z23E+04
146043 0. 00 3.08 12.0 O. + 00 0,43 16.74 .33283E+04
31500.120 0.00 5,00 i2.1 0. +00 G.43 16.88 .38243E+02
1520.10 0.00 0,00 12.2 D.E52E+00 5.43 it.05 .3720 a
i .43 O.00 G.00 12.3 0.848Z+00 3,43 aA7.i8 3218 4
2 .08 3,00 3,043 312.4 0.8435300 3.48 27.33 .38312 ES
i o7 3.00 0.00 12.5 0,838E+00 0,48 317.47 .400%8 £
i 08 0,00 9.00 i12.6 0.832n+00 0.48 17,81 L4104 4
2 0& G.00 0.00 12.8 0,&27EX00 0.49 17.76 L4200 4
i 05 3.00 0,00 32.9 0.622E:00 Q.43 17.90 .223 2
i o4 0,00 0.00 13.0 0.B1E8ERG0 0.43 18,04 ,438 £
i 03 0.00 3,00 13.1 0.613E-+00 9.43 28,18 ,448 2
1900.02 C0.00 0.00 313.2 0.608E+00 G.48 18,31 esas 2
e 1840 0% 0.00  0.00  13.2 0.604E+00  0.43  18.45 .26799E+Da m@:m Complete Mix
The passive diffusion plume becomes LATERALLY FULLY MIXED aver the channe

widch during the current prediction interval.
18840.02 2.00 0,00 313.3 0.3598E=<00 0.

ity
w
[
o0
w
o
53
w3
~J
ur
w
14
i
o
[
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CORMIX SESSION REPCRT:

J9:5:0.0:0:00.4 500 L E LR LS00 000000050000 000000.0:0050.0000E50080.0.00 0005008 L0.0.0.0.0:0.0.¢

CORMIN MI

ING ZCHE

CORMIX Version

EXPERT SYSTEM

7.08

BYDRD3:Version~-7.0.0.0 HfApril, 201

SUMMARY OF INFUT DRIA:

ks

Cross—saction

Wwideh B5
Cnannel regularicy ICHERED
Bmbient £1

wrface temperature
TUom temperature
teniated FRESH~-WATER DENIITY
Surface densicy
Bgctom density

o
Iy
Jos

Measured river flow,

C:\Program Files
Buoyant Surface Digcharges

£.5 MGD Effluent Flow,

= boundad
= 18.56 »
= 3,51 m"™3/s
= 0, m

.
Wb

#

i

[
[ IS s s B B B B B« I S A Yl
[}
Tt b €0 b W 1
o B
w

€ W

1
;.fJ o ;\)
w
&
w

1

DISCHRERGE PARRAMETERS:
Discnarge Igcated on
Dizcharge configuracion
Distance from barnk to outlst D
Discharge angie 3
Depth near dischargs out H
Botrom siope at discharge
Rectanguliar discharge:

charge cross-~saction area AD
charge channel widch 3
charge channel depth HO
chaxrge aspsct Tatio AR
Dis rge fiowrate Q0
Discharge welocity To
Discrharge vemperature (Irxeshwatex}
Corresponding densicy et
Dengicy difference DREC
Zuoyant accslieration je3ots}
Dizcrarge concesnrraction Co
face heat axchange coeif. X3
icient of decay D

= 999,8568 kg/m"3
= 8$89.838% kg/m"3
Discrarge

= left bank/shoreline
= flusnh discharge
= 0 m

= 30 deg

= 0.2l m

= 13.4 deg

= 0.456414 m™2

= 2,3170176 m

= §,210312 =

= 0.0%88310

= 3.3284782 n"3/s

= 3.562 m/3

= 12.30 degC

= 8393,25843 kg/m"3

= (.3923 kg/m"3

= 0,0088 m/fs"2

= £y

SNa o

1

Il
[
o

~ ¢
1]

CORMIX-3

(®BEI\CORMIX 7.0\Sample Files\Samyp
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GE/E :
0 = 0.5 bk = 0.02 m
M o= 5.2

Ransimetric Froude numbexr RO 22.24 {basesd on LY
Crhannel den zrric Froude no. FRCH = 21.%3 {(baszed on HOj
Welocity h3d = 1.82
MI{ DILULION ZONE / AREA COF INTEZREST PARAMETERS:
= no
ty scandard specified = no
Regulavory mixing zone = 73
2020 m downstraam
AR ARRAIN RN APV IV AR I AN AR A ARAF TR REAR XA NI AANRNIARARRAARARN
HYDRODYNAMIC CLASSIFICRATION:
# e T
{ FLCW CLASS = 3AZ }
& &
R R R R R R MR R A TR R AN AR AR R AR RN AR AR A RA AR ERRERRARHRR TN RAR NN NCRFR R

X-¥-Z Coordinate sy3tem:
Crigin is located at water surface and at canveriine of dischaxge channel
0 e from the isft bank/shore.

Mumber of display sctepz MSTEZP = 30 per module.

WERR~FIELD REGION (WFR) COWDITIONS
Naote: The NFR is the zone of strong inicial mixing. It
impiication. However, This T us
dezigner because the mixing in the NFR is usually sens
discharge design conditionsz.
Bollutant concenctration at NFR edge ¢
Dilucion at edge of NER 8
NFR Location: X =
{centeriine coordinatas) v
z

NFR plome dimensions: half-widch (bh) = 10.289
thicknass (bv) = 0.21 =
Cumniative cravel time: 73.5787 sec.

Buoyancy assessment:
The effivent density is less than the surrounding ambisnt watexr
density at

Ay <

ot

tend to xise towards

i
SITIVELY ZUCYANT and

)
i1

WIT




Attachment 4
VPDES Permmit No. VA0O0O77828
Page 38 of 80

5.4

PLOME 34
Biume in

EERAARRARRIRRRRARRARERFARS “0\ C 3;

X COMTACT SWRARY:
ko m downstrean.

bounded section contacts gne bank only 2t O
M ZONE JUMMARY *

No TDZ was speci
REERERAIIIRRIIRS

Mo RMZ and no ambien

HING ZCONE SUMMARY ###%*
gvandard have been
ADVICE AMD LOWMIW“Q

RRIENAENSTATAAAIRARFTAITRRE E

REMINDER: The user mustT ¥ e that HYDRCDYNAMIC MODELING by any known
technigue iz NOT AN EXACT SCIENCE.

Extensive comparison with fieid and Iaboratory data has shown that the
CORMIX predictions on dilutions and concantrations {(with asscociated
plume geometries) are relizble fox cazes and are accurate
to witzinm about +-50% {standard deviztion}.

&3 a furcher safeguard, CORMIX will not give predictions whenever it It dge

the design conficguration as highly complex and uncertain for predictio
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CORMZIXE PREDICTICH FILE
333333333533333333333

™
G OO W
[CRE
Hob oG

[
3o
L]
O oW
3 b 1

3ite name/label: X
Dezign case: 1010 river flow, 6.5 MGD Effluent Flow, CORMIX-3
FILE NEME: C:h...m Files (xS6)\CORMIX 7.0\Sampie Files\SampleZ.pzd
Time stamp: Thw Feb 23 13:27:47 2012
IMVIRCHMEINT PARAMETIERS (metric units)
Bounded section
BSs = 13 [oY = 0.05 ICHEREG= 2

HE = .
TA = Q.0
s}
T

.56 &3 = E
$5.25 EHD = g.

i1 F = 0.028 USTAR =0.86593E-03
5iE~ 03

o
3

1
oy = .89¢ UWMSTAR=0.35
Uniform density environment
STRCHD= U HOAM = 988.4082

SCHARGE PARAMETERS [metric units)

BEWK = LEFT DISIB = 0.00

SIgMn = 80.00 HBIDO = 0.17

Recrangular channiel gRomerry:

=18 = 2.821 BG = 0.374 no =(,2554E+00 &R = 0.066
D = 0.8625 4O = 59.285 =, 2848E+00

RECO = B3B.2053% DRHECD =0, 2E+DQ0  GPO =0, 1878E~D2

202
€O =0.S000E+01 CONITS= mg/
IBOLL = XS =0.000

[
0
s
o)
i
<
N
(o]
[l
O
(@)
134
4
Q
0

jut

FLOX VARIABILES (metric units)

oo =3, 2848 O MO =0.ATEIE+D0  JD =0 ,5827E~038
Zssociated length scales {mevers)

LD = 8.67 IM = 11.56 Lm =
LQ2D 2.862 LMD = 46,82 Ix

.84 Ib = 409.01

]

NON-DIMENSICONAL PARAMETERS
FRO = .A2 FRCH = 33.7% R = 56.22
FLOW CLASSIFICATION
333333333333333333333333333333333333333333
3 Flow class (CORMIX3) = 3R2 3
3 Appiicable laver depth HI = 0.27 3
3333333333333333333333333353333333353333333

DILUTICN / REGICY OF INTEREST PARMMETIRS
COMITS= g/
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iocated at che WATER SURFACE and at cs=atexr of discharge
2Tier: C.00 » from the LEFT bkank/shore.
doynsoraen

ta lieft as seen by an observer looking downstream
p : CORMIX3, ail wvalues 2 = 0.00)

BEGIN MOD30I: DISCHARGE MODULE

S c BY o34 Iz
1.0 0.800E+02 0.37 1.3% .D0000E+00

BEGIN MOD302: ZCHE OF FLOW ESIABLISHEMENT

Control volume infliaw:

VERTICAL MIXING occurs in the initial zone of

izitions:

BV = Gaussian ife (37%) wertical thickness

BE = Gaussian 1/e {37%) horizontal half-widch, normal to trajectory
5 = nhyvdrodynanric centerli

C = centerliine cgncentrati es xeaction efects, if any}

TT Cumnlavive vravel time

Conctxol volume outflow

Wowm o
o

3 m

[y

-}
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i 2.34 .36538E:01
& D
n :ec~:c:'at: an bubbie = 1.8
= 0,5018+01

bl L '/P,UH:.

.14 5.60 O GQ 1.4 8.573E+01 0.17 £.6% 1872

1.43 .00 .00 1.5 0,5328E+01 2,37 4,68 ,18687

1,863 5.00 3,00 1.6 0,4952+03 8,37 4.65 .1705

.85 5,00 2,50 1.7 0.477E+01 8.17 4,63 17288

2.24 G.00 4,00 1.7 0,480E4+02 0.17 4,70 (LT7548E+02

Z.48 .00 Q.00 1.8 0.446E+03 O.47 4,70 JAT7E48E+QL

2.75 9.00 3.06 1.3 0.434E+01 0.17 4,70 LABIGIE4D

3.02 .00 3.00 1.9 0,423E+03 0.17 4,71 18547 3

3.28 09.00 .06 1.3 0.412E+02 [s g 4,73 .3188 i

3.55 5.00 5,00 2.0 0.4085+01 0.37 4,72 .193 I

3.82 3.00 G.00 2.0 0.389984+01 Q.17 4.72 .158 i

2.03 G.00 0.00 2.0 0.382E+03 0.17 4.73 .203 i

£.36 0,00 G.00 2.3 0.386E+02 .17 £.73 1

£.862 els] 0,00 2.3 0.3831E303 0,17 &,.74 X

4.83 0.0C .00 2.3 0.3%6% 0,37 4,75 . X

5.186 .00 2.00 2.2 6.37 kA 3.17 2,75 . 3

5.43 G.00 0.00 2.2 0.3868+01 0.27 4,76 .

3.70 2.00 3.00 2.2 0.362E+03 G.17 2VFT .

5.598 0.090 G.00 2.2 0.330E+01 0.7 £.78 .

5.23 .00 0,00 2.3 4. E+00 G.47 4,79

£.50 3.00 3.00 2.3 0.352E4+01 .17 2,78 .

6.77 5.00 0.00 2,3 0.348E+01 0.37 4.80 .

7.04 0.00 G.00 2.3 0.345E+01 G.27 4,81 .

7.30 0.00 0,00 2.3 G,.34Z2E+01 0,37 4.83 .

7.57 $.00 3.00 2.4 0.338E+01 0.47 4,84 ,293

TF.82 5.00 3.00 2.4 0. .27 4.85 .3024

g.13 G.00 0,00 2.4 0 .17 £.886 .3115

5.38 3.80 0.00 2.4 9 .17 4.87 320

2.64 .00 0,006 2.4 0 G.17F 2,88 .330

.82 3.00 Q.00 2.4 0 0.47 4,80 .340

8,18 .50 0.00 2.5 0 .17 2,91 .330

8.45 3.00 0,00 2.5 0 D3.37 £.82 .361

g.74% 5.,00 0,00 2.5 0.3 0,17 4.3¢ .371

3.98 3.00 0.00 2.5 0.3 .17 2.85 .38z
310,25 3.090 3,50 2.3 0.3 2 0,17 4.87 .383
10.52 5.00 G.00 2.5 6.3% 0z 0.17 4.88 4054
10,79 J3.00 0,00 2.8 0.31L4E+03 5,37 5,00 43172
23.08 .00 0.00 2.6 $5.312E+01% 0047 5.01 4230
31:,32 3.00 0.00 2.6 0.3102+013 G.17 5.083 .4413
11.598 0,00 0.00 2.6 0.3085+0%1 0,27 5.05 .45375E
13.86 J.400 0.9G 2.8 0.3072+01 0.17 5.08 .466486EF
A2.43 0.00 0. 2.6 0.306E+04 $.17 5.08 .47842F%
i2.39 0.00 O. 2.6 0.3045+01 .17 5.10 .48286Z2E
12,886 3.00 O, 2.6 0.303E+01 0.17 5.32 .306D7E
12.983 0.00 [N 2.7 QAZ+0% 0.17 3,14 ,318977E
13.20 0.00 0.1 2.7 01 0.327 5.35 .33372E
13,47 .00 o] z2.7 G o.17 5.17 .54781E
i3.73 .00 O, 2.7 Z+01 G.17 5.19 .58235E
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2.7 0.298E:0 0.7 5.21 .57703E+0%
2.7 0.293E+03 6,27 3,23 .58196E+01
5.51%98 zec | 0,00 nxe)

irial plume WIDTH/IHICKNESS VALUE in the mext fexr-field moduie will be
CORKECTED by & factor £.16 to consexve the mass fiux far-fielid:?
ilocity

The correction Factor is guite large because of the small ambient waloc
th cnharacteristics of the disgcharge!

reiative to the

ized RECIRCULATION REGIONS and internal aydrauwiic SUMES.
‘Fiow appears highly UNSIEADY and prediction results are ONRELIABLE !

SIMULRTICH SIOPS!

Some bank/shore interaction occurs at end of near-fiaid.

TTING DILUTICN (given by ambient flow/diszchargs ratio) is: 1.18
aive iz below cthe computaed dilution of 2,73 at the and
NFR.,

~

m

ous wndule predictions are UNRELIARLE s=ince the 1 3
canmor be sxcseded for this shallow water dischargs configuration.

& subsequent module {MCOD3EL)
cross-sectionally fu x]

wilil predict the properties of the
i1 c
compute & PFCSSIRLE UPS

with ilinmiving dilution and will
REAM WEDGEE INTRUSION.

SEGIN MOD381: MIXED PLUME/ZOUNDED CHANNEL/POSSIBLE UPSTREXM WEDGE INIRUSICN

The DONNSTRERM fiow Fieid for this unstable shallow water dischaxge is
VERTICATLY FOULLY MIXED.

Trne mixing is controiled by the limiting dilurion = 1.2
Channel DENSIMETRIC FROUDE NUMBER (FCEAN) for this mixed flow = 3.55

in UBSTREAM INTROUDING WEDGE iz formed along the suxiace.

n = 3.73
of wedge Tip = i0.84
Q.08 m

discharga (end
sz graduall
Treamx INITRU3
depth.

2 very osmall ambient velocicy,

3 = discharge bugvancy.
If the ambient conditions are strongly transiant (e.g. tidal), then the
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predicoions of upstream intrusion are probably

and wedge formation

#

oA Complete Mix

YVervicaily and laterally fully mixed over laver depth: END OF SIMULRTICH!

END OF MOD381: MINED PLUME/BCUNDED CHAMNEL/POSSIBLE UPSIRENM WEDGE INIRUSICH

& H 3 Fface Dischearges
33333333333333333333333333333333

nd 0f Prediction File

333333333333333333233333333333333333333353338333
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CORMTX SESSICN REPORT
OO I KX m&ﬁﬁ@m&m&:mJWmmmWﬁ:&mm X
CORMIN MIXING ZONZ 9T SYSTEM

e
54 M

5.5 MGD Effluent Flow, CORMIX-3

Cross-section = pounded
Hidcn 25 = 13.56 m
hannel regularicy ICHREG = 2
Ambient fliowrate A = 0.05 m"3/s
hverage depth Hiy = 0.25 m
Deptn av dischaxzgs HD = 0,i7 m
Ambient velocity Ta = 00,0111 »/s3
Darcy-Weisbach fricrtionm Ffactor F = 3 0281
Calcunlated from MHes Ee = 0,033
Wind wvelocity oW = .29 mf=
Stracificarion Type STRCND = U
Suxface rtemparature = 19 degC
Botton temperature = 18 degC
Caiculared FRESH-WATER DEN3IITY values:
Surface densicy RAOAS = 9358.40863 kg/m"3
Bootom density : RECAS = 988.4083 kg/m™3
DISCHARGE PARAMETERS: Surface Dischaxrge
Discharge locared an = left bank/shoreline
Digcharge caonfiguratiaon = fiush discharge
Distance from bank to outlet DISTE =0m
Digcharge angle SICMA = 30 deg
Depth nepy dischexge outliet HD0 = 0,17 m
Botvom slope at discharge SLCPE = 0 deg
Recranguliaxr discharge:
ischarge cross-saction arsa A0 = {,455413% m"2
Discharge channel width F=1¢] = 2.862128 m
Discharge channel depth HD = . 173736 =
Dischaxzge aspect ratio AR = {3, ,0686278
Digchaxge fiagwrate a = (,282722 w"3/s
Dischargs welogity jsie} = .63 mfs
Discharge cemperature [freshwater) = 2
Coxrresponding densi RECO = g
Density difference DREC = 0
syant accsisration GPC = .
Discharge concentration o = 8
Suxface heat exchange cosff X5 =0
zent of decay £D = 0
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PRRRMATERS:

imetric Froude numbexr ERG = 17,12 (kasged on LYY

Cnannel densimetric Froude no. [RCH = 33.75 {(based on HEJ)

Velocivy xatio R = 56.22
MINING ZOWE / TOXIC DILUIION ZONE / AREA OF INTEREST PARAMETERS:

Texic discharge = 19

Water gualigy sctandazd specl = 10

Reguiatory mixing zone = ng

Region of interest = 2000 m downstream
R KRR KRR AT EA RS AR AATRHAKR KA R R EREIAKRN LA AR R A TR IR TR HNR TR
FYDRODYNAMIC CLASSIFICATION:

b3 *

I ELCW CL&SS = SA2 i

. ~

MIXTHNG ZONE EVALUATICN (nydrodynamic and regulatory surmmary):

of discharge channel:

£ = o
Mote: The NER ig the zome of strong inivial mixing., Iv has no regulacory
implication. far the dischaxge
designer bescause the mixing in the NFR is usually sensitive to the
discharge design conditions. ‘
Poilutant concencrarion at NFR edge ¢ = 2.3509 mg/l
Dilucion at edge of NFR g = 2,7
¥FR Locationt X = 314.27 m
{centeriine coordinates) vy = 0m
z = Om
NFR plume dimensions: nalf-wideh (bh) = 5.23
thickness {bv) = 0.37 &
Cupmiaciva travel time: 5.841%8 szec.
MARNING:
Tne LIMITING DILUIICH {(given by ambient filow/discharxge ratio} is = 1,13
Trhis wvaine is below the computsd dilution of 2.7 at the end of The
¥ear Fislid Region ({MFR). Mixing for this discharge configauration ig
- .

than the surrxounding ambient watexr
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BPLUME 3ANK CONTACTY SUMMARY:
Plume in bounded section contacTts nearest bank at O m downRsSLream.

Piume contacts sgacond bank at 0 m downstrean.

quality standaxd nave baen
DESICN ADVICE AND CCOMMENTS

REMIWIER: =1 vake mote that EYDRODYINAMIC MCDELING by any kmown
cechnigque o) #nlCT SCIENCE.

Extensive comparison with fieid and laboratory data has zhown that the
CORMIX predicrions on dilutions and concentrations {with associated
piume geometries) ax lizbie Ffor the majoricty of cases and are accurate

o

eviation).
not give predictions wapnever it Judges
v camplex and uncertain foxr predicti

e =
ta within about +-30% (standard
ks e further safeguaxd, CORMIX
3
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CORMIX MIXING ZONE EXPERT

CORMEIX Version 7.0
HYDRO3 Version 7.0.0.0 hpril 2032

C&3E DESCRIPTION
Site pawe/label:
Design case: 7910 river flow, 6.5 MGD Effluent Flow, CORMIX-3

FILE HNAME: Ci\...m Filaes (x86)\CORMIX 7.0\Samplile Files\SamplelZ.prd
Time stamp: Tha Feb 23 12:537:39 201z

TAVIRCIIENT PARBMETERS (metxric unics)
Bounded section

12.56 As = .58 QA = 0.06 ZICHREG= 2

.25 HD = i7

[+
0.028 USIAR =0.T7634E-03
=

S 0.00 Configuration: flush discharge

SIEHE = 90G. 00 D9.17 SLOPE = ~0.00 deg.

Rectangulazr chammel

= = 2.62% E 0,374 A0 BR = 0.0686
oie) = 0.8625 0O = 0.285 24l

REGO = 898.2052 DRECO =0.2012E+00 GPD =0, 1976E-02

ols] =0,.30008+01  CONITS= mg/l

IPCGLL = 1 X5 =0.0000E+00 XU =0, 3000E+00

FLUX VARIABILES [(metric units)

fy) =0, 2848E+00 MO =0.3781E+00 JO =3, 3627E~03
Associated length scales (meters

t
~}

)
jRe = G.87 LM = 12.56 Im = 32.52 Lb = 257.
LQ2D = 2.62 ILM2D = £6.52 Im2D = 6087.8%

HOM-DIMENSIONATL

FRO = 37 33,75 R = 48,13
FLOW CLASSIFICATION
3333333333333333335333333333333333333333333

3 Flow ciass (CORMIX3) = SAZ 3

3 &ppiicabpie laver depcth =S = 9.27 3
33333333333333333333333333333335333333333333

o
9
]

2
g
B
|
OO o b

MIXING ON / REGION OF INTEREST EARAMETERS

(%]
i
O

[
l_{)
o}

]
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KINT 00.00 EMAX = 2000.00

&
il
[N
<

X-7-7 e
CRIEI caT DREACE and at center of discharge
chal foutisc: 0.00 m from the LEFT bank/shore.
{~axisz points
Y-axis points
Z-axis poin
NSTER = 50 disp)

BEGIN MCOD301: DISCHARGE MOLULE

]

fflux conditia
1.3 .00000E+00

4
(]
2
O
;..>
~J
=

v B1 T
0,17 1.31 .00000ELGO

gCcours

Profiile definitions:

3V = Gausgszisn ife (37%) wvercical thickness

BH = fauessian 1/= (37%) horizontal half-widch, normal to trajectory

S = nydrodynamic centerliine dilucion

C = genterliine concencration {inclindes reaction efects, if any)

TT = Comnlative vravel time

Contxol walume ourfliow: SIGMAR= 270.50
X k4 A 3 c BV BH T
3,80 -0, 33 5,00 1.0 0.800E+02 0.37 2.32 (15364E+02

umulacive travel time = 3,53384 sec { Q.00 nxs)

END OF MOD302Z2: ZCHE COF FLOW ESTARBLISIMENT

NEAR~FIELD RE

BEGIN CORSURE (MOD310):

» shoreline-attachrEentc,

I\
)

Suxrface jet in shallaow crossilow wi

1)
¢

¥
)

0w UlJ o
i

”

+
]

A
4

i

it

*)
2]
]
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3 c BY B3 T
1.4 $.800E01 0.17 2.34 (13364E+01
recirgulation bubble.
.82 -0.5%6 0.00 1.0 0.800E<+03 0,17 2.34 ,15384E+01
End of recircuiation bubblie &t the above pasition.
Diiucion recizcuisci ubbise = 1.5
Caorresponding concentra = 0.529E+01
Flow continues as WALL JET/PLUME.

1,07 2.00 G.00 1.3 0.81 3,317 4,68 .1551

1,32 5,00 5.00 i.4 0.57 3,127 £.869 .15638

i.al G.50 5.00 1.5 0.54 0.17 £.63 .15

1.88 0.00 0.00 2.5 0.352 0,37 £.68 .181

2.15 3.00 0.00 1.6 0.30 G5.37 £.70 1848

Z2.4% 9.00 3.00 i.6 0.438 - 0.7 £,70 15682

Z.868 0.00 3.00 1.7 0.57 0.37 £,70 3720

2.593 J.00 0.00 1.7 0.46 §.37 4,741 ,17616%
3.22 0.09 80.00 1.8 9.45 0.317 2.7 .3BO8TE
3.49 3,490 0.00 1.8 0.44 0.17 £,72 .1B5353E
3.75 3.00 G.00 1.8 0.43 0,27 4,72 JA8073E+01
£.02 2.00 0.00 1.8 0.43 0,17 2,73 (296278303
<.29 0.00 0.00 1.8 0.42 0.37 4.73 L2023 Z
£.58 3,00 3.00 1.8 0,831 0.17 £.7¢ (2083 ki
£.83 .00 0.00 1.9 0.4% 0,17 4,75 2243 kd
5.08 9.00 0.09 2.0 .40 .37 4,75 .2 i1
5.38 3.00 0.00 2.0 0. 6.47 4.76 228572401
5.63 0,00 0.00 2.0 0,37 &.77 J23634E+01
5.90 $.00 0.00 2.0 3,17 4,78 ,24212E+03
6.7 0.00 0.00 2.0 5.17 £.78 .25221E+01
6.43 0.00 5.00 Z2.2 0,17 4.80 ,26063E403
6.0 0.00 0.09 2.1 0.17 2,81 .263930E+02
6.87 0.00 0.00 2.1 09.17 4.82 .27830E+01
7.24 0.00 5,00 2.1 0.17 4,83 .28759E+D
7.30 0.00 0.00 z2.2 0.17 4,84 ,29T7L8E+
FLIT 0.00 0.00 2.2 0.27 £.85 .3070

8.04 3.00 0.00 2.2 5.7 £.86 .3172

5.31 0.00 0.00 z.2 Q.17 4,87 3277
2.58 0.00 0,00 2.2 0,37 2,88 .3382
.84 .90 J.00 2.2 0,317 £,90 ,34948
.32 5.00 G3.00 2.2 6.33 0.7 4,82 .360

5.38 0.00 0.00 2.2 D.35 0,27 2.83 .372

3.865 0,00 0.00 2.3 0.3% G.17 4.84 .3843

8.82 G.00 0.00 2.3 0.3 5,317 4,96 .38862
10,42 0.00 0.00 2.3 0.33 0.17 4,987 .4D833F
16.45 5.00 0.00 2.3 0.3% 0.327 4,39 ,4216
in.72 0.00 0.00 2.3 0.34 9.17 5.60 .4348
10.89% 0.00 3.06 2.3 0.34 3.17 5.02 .4478&%
i1.2% 0.00 5,00 2.3 0.34 0.27 5.03 .46152%
i1.52 0.00 Q.00 2.3 0.34 0,17 5.05 .47336E
13.78 9.00 0.00 2.4 0.33 0,17 5.07 .48848E
12.08 5,00 2.00 2.4 0.33 0,37 5.08 .50387=
22.33 0,00 0.00 2.4 0.33 Q.17 5.310 ,531&53
12,60 5.00 D.00 2.4 0.33 0.7 5.12 .53347E+
iz.886 3.00 0,00 2.4 0.33 0.17 3.24 _54888E+
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12.86 .00 0.00 2.4 0,3383E+0% 0,17 5.14 .54863E+03
13,13 4.00 0,00 2.4 0.331FZ+01 0.7 5.186 .5841LTEH0L
13.40 G.00 3,00 2.4 0,330E+01 0,17 5,28 .37852E401
13.87 G.00 0.900 2.4 D,328E+01 8.17 5.20 .58585E+02
13.83 3.00 0.00 2.3 0.327E+014 O.17 5,22 622248402
14.20 0.00 3.00 2.5 0.326E+02 .27 5,24 .628BXE+01

Cumruiative travel cime = 6.288% sac { G.00 nrs)

£NT OF CORSURF (MOD3i0}: RBUOYANT SURFACE JET - NERR~FIELD REGICN

']

* Exnd of FERR-FIELD RIGICHN (NER) #*

The initial pi WEIDTH/IRICRNESS VALUZ in the nexr far-field module will be
CORRECTED by a factoxry 7.20 to congerve the mazs fiux in the fer-~field!
Tne correction factor I3 o e large kecause of the Zmall amxbient velocity

relative to the strong mixing characteristics of the discharge!
Thisz indicace= zed XECIRCULATION REGICNS and internal hydraulii
Y and prediction results are UHRELIABLE!

ur
)
Fal
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¥
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4]
I
0
3
o
O
0
ol
"
W
w
ct
)
ol
1+
o
F
@
v
1
!

iven

G DILUTION en by

{g harge ratio} is:
wvazlue is below The computed

c.
2.486 at the end

ing forx this discharge configuration is constrained by LOW AMBIENT

FLGW!

The previous module predicrions are UNRELIAALE since the limiting dilutionm

cannot be exceeded for this shallow water discharge configuration.

predict the properxtvies of the
nme with Iimiting dijution and will
£ INTXUSICN.

L subseguent module (MOD381y will
crosg-sectionalily Folliy mixed p
ol

Iy
compute a POSSIBLE UBSIREAM WADE

REGIN MOD3IEL: MIXED PLUMZ/3CUNDED CHEAMNE

w
.
f\‘J
U)
U
b
=t
t2
]
el
5]
H

J
CJ
)
!~(
H
A
[
1 %1
a4
©
2

UPSTREAM WEDGE INTRUSICN PROPERTIES in bkounded channel (lateraliyv ani
Wedge length 1.44 &
X-Position of wadge tip = 12,76 &
Tnickness atv dischaxge (end of MER) 0.08 m
{Hedge cthickness gradually decreases to zero at wedge Tip.)
b e Y z 35 C BY = oy
~—-~»~§§& 314,20 9.50 5.00 1.2 0.882E+01 $.25 1E.56 .62B8i%x

Hy
0
11
B
.

01 Erme Complete Mix
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Curzlative trawvel time = 8

<
o
3}
ot
U
¢
H
[»)
13
o]
I
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&
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O
4
a
5
-]
bt
2
:

END OF MOD381: MIXED PLUME/BCUMDED CERMMEL/POSSIBLE UPSIREARM WEDGE INTRUSION
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CORMIN SESSION REPCRT:

R I A X X Y O G O O S DT OO I UG IO

CORMIX MIXIWNE ZONZ ZXPERT SYSTEH
CORMIX YVersion 7.0
BYDRC3:Version~7.0.0.0 April, 2012

5ITIT
DE: 7Q10 rivexr flow, 6.5 MGD Effluent Flow, CORMIX-3
EX C:%Program Files (x38)\CCRMIX 7.0\Sample Files\3an
Using subsystem CORMIXSG: Buovant Surface Discharges

3/2012--12:57:39

AMBRIENT PARBMETERS

i

degl
degC

Surface temperature
Zorrom Temperaturse
Caicunlaved FRESH-VATER DENMZITY values:
Surface density RHEQLS = 9388.4083 kg/m"3
Bocromr densicy RECAB = 998.4063 ko/m"3

Crosz-section = bounded
Wideh BS = 18.%56 m
Channel regulazity ICHREG = 2
ient fiowrate OB = 0,06 m~3/s
Average depth Bh = §.25 m
Deptnr at discharge HD = 01T m
Irkient welocity UL = 0.03130 w/s
Darcy-Meisbach factoxr ¥ = ,0281
Caiculated from Mamningls =z = G,015

Wind weloncity i = 3,83 mf=
Stratificacion Iype SIRCHMD = U

4

4

[IoRt ]

I

DISCHARGE PARAMETERS: Surfaca Discharge
Discrarge lpcated on = laft bank/shorelil
Dizcharge configuracion = flush discharge
Distance from bank to outlet DIST8 = 0 m
Discharge angle SIGMR = 80 deg
Depth near discharge autlet BEDD = .17 m
Aottom =slope at discharge SLECPE = O dag
Rectangular discharge:
Discharge cross-—-section area A0 = { 455223 "2
Discharge channel widch 30 = 2,823i28
Dischaxge channal depth e = (,173736 =
Discharge asgect ratio AR = .0&8275

by, igwrate o0 = .,254782 ©~3/3

B ocity U0 = 3,483 /s

) {Ereshyates) = 20 degC

i RECO = 598 _ 2051 kg/m 3

o DRAG = (3.Z2012 kg/m"3

2 BED = {3,002

o) ancentracion o0 = 2 mg/l

S at exchange coeff, %5 =0 m/s

ot cient af decay XD =0 f3
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-3

by Oy S
w W
[ERNE I

Wt
T
g
1
j#3
(o3
3
£
O
M

no
no
no
Region of incersst = 2000 m downstrean

REEARKRAARKHRRRRER KK R

& — ——
j TLOW CLASS = ZAZ |
= -

R R R

#
HIZING ZOHE EVALUATION

NIRRT ANAAKETATARK R R RN RRHA

®
mydrodynanic and regulatory Swommary):

¥-2 Cooxrdinate system:
rigd iocated av water surface and at cencveriins of diacrharge channel:
ft pank/shore.

sreps MSTEP = 53¢ per module.

O u

0 m from the 1
Naomxber of disp

Y
<M

MEAR-FIELD REGION (HFR) COMDITIONS :

Hare: The NFR is the zone of 2trong ipivial mixing. It has no regulatory
implication. However, thiz informaction may be useful for the disckarge
degigner becauge the mixing in the NFR is usually sensicive to the
discharge design conditions.

Poilutant concentration at NFR edge ¢ = 3.2378 mg/l
Dilucion at edge of NFR s = 2.5
WFR Location: x = 14.20 m
{cenceriine coordinates) v=90nm=
z=0nr
= 3.24 m
= 0,317 m

e for additional warnings and informetion.

surrogunding smbiant nacey

efore, BUCOVYANT and will tend to xise towards

e
the surface.
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PLUME BXMNZ CONTACT SUMMRERY:
&

Binme in bound

4 section contacts ns=arest bank at O » downstreams.
lume contacts gsacond bpank at O n downstream.

wxwwwrR TONIC DILOTION ZONE SIPIARY Fasisswasssss:
- L
T ’: SU}_{Z I‘s“‘i TR R ROR RS TSRS R R R R R T
No RMZ and no ambisnt water gquality standard have been specified.
RO RN R R R R R R E'IN}'&I: "‘ESEC“LI AD’:(.‘Z{:’:: mm CC"}Q‘E}%.‘.S W W IR R W N KR RN R R RPN R

REMIMDER: ne usery st vake note thav ZYDRODYNAMIC MCODELINMG by any known
is MOT AW EXACT SCIEMCE.
field end laborzctoxry data has shown that the

CORMI¥ predicrionsg on dilations and concenvrations {with asscciated
Iume geometxries) are religblie for the majority of cases and are accurate
within about +-50% (standard deviaction).

further safeguard, CCORMIX will not give predicrtions whenever it judges
the design configuration as highly complex eand ancerctain for prediction.
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"CORMING PREDICTION FILE

33333333333333333333333333333333333333335333
CORMIN MIXING ZONE E
Subsysten CO 3: Bugvan
CORMIX Version
HYDRC3 Vexrsion 7.0.0.0

CA. DEJCRIPTION
Site pame/liabel:
Desicgn casze:

3

Measured

iver £flow, 7.0 MGD Effluent Flow, CORMIX-3

FILE ¥NAME: CiN...mm Fileg (xS86)\CORMIX 7.0\Sarplie Files\SampieZ.prd
Tigze stamp: Thu Febh 23 10:28:3535 2012
ENVIRCNHMENT PARAMETERS (metric units)

Bounded section

B3 = 18.56 AS = 8.1%i QR = 3.51 ICHEREG= 2
A = 0.49 HD = .34

UA = 0.385 ¢ = $.248 USTAR =0.8735E~01

ot = 0.892 UWSTAR=O,3551E~03

Uniform density environmentc

SIRCND= U RECRM = 9339.8568

G.087
=0, 0000E+00
FLUX VARIZBLES [(mevric uanits)
Q0 =0.3067E+00 MO =0,2081E+00 J0 =0,1180E~02
hssociated length scales {(metexrs)
j%e) = 0.68 IM = £.90 Im 1,18 Ib = 0.02
LG2D = 0.83 IM2D = 283.40 Ixn3D = 2.83
NMON~-DIMENSICONAL FPARAMETERS
ERO = i3.12 FERCH = 23.82 R = 1.74
FLOW CLASSIFICATION
333333333333333333333333333333333333333333
3 Flow claasg (CORMIX3 = 3542 3
3 Applicable layer despth ZS = .34 3
333333333333335333333333333333333333335333
MIXING ZICNZ
Co ={.8
NIl = O
W3TD = 0
REGMZ o]
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the WATER

5
'0.0% m  from the LEFT

-axiz points vo 1
i

hd t as ssgn by an okgexrver look
Z-axis poincs vervically upward (in CORMIXS, all
NETEP = 350 display intervals per moduie

URFRCE and ar centexr of discharxge
bank/shore.

BEGIN HOD

16}

0i: DISCHARGE MODULE

s

Tfiox conditions:
X k4 Z 5 C =\t
1.0 D.800E+0L 0,21

DISCHAREE MODULE

1.09

n™

=3

[ S
e
(=3
o

00000

BEIEIH MOD302: ZONE OF FLOW ESTABLISEMENT

Convzol wolume infiow:
x ¥ A 3 c 3V

+0% 0.23 I

.08 LODO0OEH

]

&

EN
<

: o
BY = Gaussian 1fe {373%) vertical thickness
28 Gaussian 1/e {373%) horizontal haif-widch, normal to trajectary

W
o
k: 2
f
Q
Q
E
¢]
23
m
)
o
u
¥
Joud
Jri
o)
mw
o
fobe
jot
[
ot
o
o3
5]

5
C = centerline COZZCAEQ'C:aCiOZZ includes reaction efects

TT = Caurulative vtravel time

Control volume outflow:
X Y A s C BV
0.15 —~0.34 G.00 1.0 0.8CHE+0Z 0.30 k3
Cumulative travel time = 0.35843 sec |

Z¥ND OF MOD3D2: ZONE OF FLOW EISTRBLISHMENT

. 1f any}

SIEMAT=
BH T
.37 .38430E+D0
nhrs)

BUCYANI SURFACE GEI ~ B

Surface jet in shallow crossflow with shorelins-attachmen

Pra
= T
3 Y amic & $at ilaci
C = centerline concantration {includes reaction efects
TT = Cumalavive cravel tima

LD REGICN

T.
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X b4 Z 3 c BY BH
.1 -, 34 0,00 1.0 O0.800E+03 9,30 1.37 .5843
3.4 -, 88 0.00 1.2 0.6 z 0.3 1,431 1823
3.7G -%.3% 5.50 1.2 0.850E+01 0,34 3.283 ,2767
3.38 -3 .77 53.60 1.3 0.630E+0% 0.34 %.45 ,.37793
1.30 ~Z2.313 2.00 1.3 0.813E+01 0.32 1.46 .48540E
1.64 ~2.44 G.00 1.3 0.800E+03 0.34 %.47 .39802E+
2.0% ~2.73 0.00 1.2 D0,588E+01 0,34 1.48 .T2473E+
2.3¢9 ~3.00 $5.00 1.4 9.35380 kS 3.32 1.49 .583481
2.838 ~3.31 5.00 2.4 0,57 i3 3.34% 1.49 .3343:
Jet/plume RESTRATIFIES at the zbove position.
BY = aunssian i/s (373%) wertical thickness
2.88 -3.31 g.00 1.4 0.571E+03 G.34 1.3 .9 +
3.32 -3.53 0.00 1.4 0.556E+03 3.34 i.77 .4 2
3.74 ~3.73 0.00 3.5 0.544E+03 3.34 31.81 .1 5
4,37 -3.83 5.00 i.5 0.532 i 0.34 i.88 .1 #
4.62 ~-2,07 Q.09 1.5 $,3523 . 2.34 1.80 .316671EX02
5.07 ~-4:23 G.00 1.8 O. 0.34 1.95 .184089E+02
5.52 -4 .33 0.00 1.8 0.49 .34 2.00 ,203155E+02
5.09 -8 .45 0.00 1.7 .47 0.32 2.05 .22339E+02
5.58 —-£4.58 .00 1.7 0.45 0.34 2.30 240838402
T.02 -2, 64 G.00 2.8 0.45 3,34 2.14 258218302
T.43 ~4,71 9.00 1.8 0.442E+01 .34 2,18 .27552E+02
7.85 -4, 77 0,00 1.9 0.4328+0% 0.34 2,23 .28274E+02Z
3,42 -4 ,82 0.00 1.8 0.422E+01 0.34 2.27 .30987E+02
2.83 -2 .88 0,00 1.8 0.4313E+01 .34 2.31% .32890E+02
5.48 -4,90 5,00 2.0 0,403E+01 0.34 2.386 .34805E+G2
9.385 -4 .82 §.00 2.0 0.386Ex01 0.34 2.40 364858102
i0.42 -4, 83 0.00 2.1 9.389E+0% .34 2,43 .381i36E+02
i0.85 -4, 84 G.00 2.1 D.382E+01% 0.3¢ 2.47 .38818E+02
Maximurm lateral extent of recirculation bukble.
11.38 ~£._ 84 .00 2.2 0.3 +01 .34 2.50 .41
131.8 -4,84 5.00 2.2 0.3 +03 .34 2.53 .43
12.30 -4 .82 0.00 2.2 0.3 +03 0.34 2.57 .43
312.23 ~-4& .30 5,00 2.2 0.3 a3 0.34 2.62 .28
13.38 -2 .87 4.00 2.3 0.3 03 0,32 2.84 .48
13.83 -4 .84 0.0 2.3 0.34 03 £.34 2.87 .49
14.30 -4 .30 .00 2.3 D.342 S 0.3 2.70 .3513580
14.77 -4.786 3.00 Z.4 0.33 = 0.34 2.74 .531277
15.24 -4, 70 0,00 2.4 0.33 z 0.32 2.77 .54755
15.7% 85 3.080 2.4 0.33 i 8,34 2.80 .58324
16.23 -4 .57 5.00 2.5 0.32 i 0.32 2.84 .38274%
16.78 -4,50 0.00 zZ.5 0.32 i 0.34 2.87 .588B25
17.22 ~4 .43 G, 00 2.5 0.31 A 0.34 2,80 .81388;
i7.865 ~4,35 G.00 2.6 0,331 1 0.34 2.83 (828038 2
iB.i5 ~4.,27 0.00 2.6 0.30 i .34 2.386 .64430 2
25,61 —-3.12 6.00 2.6 0.3C i G.34 2.8% .853850 z2
13.08 -4.09 0.00 2.6 0.3 &.34 3.02 .87462E+02
13,853 ~3.87 Q.00 2.7 0.2% H.32 3.06 _68343E+02
20,22 -3.87 0,00 2.7 0,28 .34 3.08 .T0833E+02
20.57 ~3.78& 0.00 2.7 D.2% G5.34 3.22 .72 £+
231.03 ~3.865 0.00 2.8 0.28 a.33 3.13 .7381ZE+
21.495 ~3.53 GO0 2.8 D.28 3.34 3.28 .73
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0.32 3.21 .TE757E402
0.34 3.24 .78Z220E+02
¢.3% 2235 LT78220E+H02
ion.

% End of NEAR-FIELD REGICH ([NFR} #*%

Some bank/shors inveraction occuxs at end of near-Ifield.

in the next predicrion madules, the jet/plume centerline will ke set
to follow the bank/shore.

BEGIM MOD34i: BUOYANT AMBIENT SPREADING

Piume iz RITACHED cvo LEFT bank/shore.
Piuvme width iz now decvermined from LEFT bank/shore.

B

Pilume condition is non-buoyant or weakly buoyant, oxr, &t the end of the
it is governed by full vertical mixing over the ambient depth,
oy by completre lztveral minxing over the channel wido

Thus, the 3IUOYRNT SPREADING REGIME iz ABSE

i
n

i
d
[#]
Ay
3
[
W
i
|+
53}
cf
5
i

T RMBIENT SPREADING

NEFR

BECIN MOD3I61: PASSIVE AMBIENT MIXING IN UHIFCRY BMBIENT

= 0.687E~02 »~2/=2
0.167E-01 w™2/s

it

3V = Gaussian s.d.®sgruvipi/2) |

= gr eqgual to watex depth, i
BHE = Gaussian s.d.¥sgroc{pi/2) {
measured horizanvally ¥
3 drodynamic centerx
¢ = centerliine concencracian (I
TI = Cumulative traval tims

weludes reacvion efscrs, 1f any)

Pilume Stage 2 (banlk actached):
X b4 Z S < =3 2R IT
.28 0.00 0,00 2.9 0.278E+0% 0.22 i0.2 X
interacts with BOTIO

2100

o
=3
w
~d
v
i
t

§
]
N

pecorses VERTICALLY FULLY MIXED within this
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prediction interval
52.2 Q.00 0,00 7.0 0,114 0.43 i0.45 174 :
1031.34 0. 00 0.00 F.2 0.112 0,48 10,828 (28341 E+03
143 .49 0.00 G.00 7.3 0.105% 0,49 13,81 .38276E+03
i1B21.03 O .00 Q.00 7.5 DJIGTE 0,43 11.31i3 .45710E+03
220.37 0,00 0.00 F.6 0.103E+013 0.49 31.35 .551 +
260.23 0.00 D.00 7.8 0.103E40% 0.49 11.57 .8645 3
299,865 Q.00 0.00 7.8 0.301E+0% 0.4%9 131,78 .F2013E+03
339.20 g.50 G, 840 5.0 0.93538+00 G.49 11.98 .B34%78+63
375,74 0.00 0.00 2.2 0.978E+00 G.25 12.13 .BZEBiE+03
418,25 4,00 0.00 £,3 0.882E+00 0.438 12.38 .310232
457 .83 0,00 O, 00 8.4 D.S4TESDO 0.48 12.59 3114175
497.37 G.00 3.00 &.6 D.833E+00 0,49 12.79 .12318
536.91 0.00 0.00 £.7 0.919E+00 0.43 12.92 130862
576.46 0.00 5,00 8.8 0.8085+00 0,43 13.17 .14003
616,00 0,00 0.99 9.0 0.893E+00 0,29 13.35 .14348E+
855.54 0.480 0.00 9.1 0.881E400 0.49 i3.54 ,13882E+
£35.03 G.00 0.00 9.2 0.86SE+00 0,43 13,72 .16336E+04
T34.863 9.00 0.00 5.3 0.853E+D0 0,48 13.90 (177T78E+04
Fi4.AT 9.00 0.00 8.4 0.847E+00 0.48 12,08 .1 E+04
213,71 4.090 Q.00 3.6 0.837EL00 3,43 14.25 .3 E+04
353.28 0.00 0.00 3.7 O0.327E+00 0.48 i4.42 .2 gEL04
282.80 G, 00 Q.00 2.8 0.81T7E+00 9.49 14,58 .21553E+04
932.3% Q.00 2.00 5.8 0.802E+00 G.43 12.76 224968404
89731.838 0,00 o.00 A0.,0 O.7382+00 0.43 14,93 .23440E+04
10321.43 Q.00 G.00 10,31 O.790E+00 0.4% 15.08 .24383E+04
31405¢.97 0.00 0.00 3.2 0.T82E+00 5,49 15.28 .253262+04
1084.5% .00 o000 10.3 0.774E+00  0.49 15.42 (262702404
13130.08 0.0 0.00 10.4 0,766E400 .49 15.58 (2TZ2A3E+04
131868.60 0.00 0. G0 0.6 0.758E+00 9.49 15.73 .281537E+04
1208.14 0.00 0.00 20.7 O0.731F400 0.49 15.88 .23100E+04
1248.69 G.00 0.00 10.8 0.T743E+00 9,48 16.04 .30043E+02
21238.23 0.00 0.00 10.%8 0.736E+00 0.48 16.20 .308B7E+04
1327.77 0,00 0.00 11,0 0,7308+00 0.48 16.35 .31830E+0%
1367.31 0.00 0.00 11,2 0.723E+00 0.49 16.50 .32874E+04
1406.88 0.00 5.00 1.2 0.7L6E+00 0.49 16,65 .33817E+04
1446.40 9.00 5.00 11.3 0.710E+00 D.48 16.80 .34761E+04
1485.94 0.00 3.00 11,4 O,704E+00 .48 16,94 .353704E+G2
1525.498 0.00 0.00 it.5 0,8688E+00 Q.49 17.08 .56647E+04
1585.903 0.00 0.00 i11.6 0.832E+00 .28 17,23 .37591E+0%
1804.57% Q.00 0.00 11,7 0.48 17.38 .38334E+40%
1644.1% 0,80 0,00 11.7 0,48 17.52 .39478E+0S
16383.66 0.60 0,00 ix.3 0,49 17.66 .40421E+04
1723.20 0,00 0,00 11.9 0,49 17.80 .41363E+04
i7T8Z.72 0.00 0.00 312.90 0,49 17.82 2308E+04
1302.23 0.00 O.00 32.% 6.43 18.07 .43251m+04
1241 .83 G.00 G.00 2.2 0,49 i8.231 (442852402
3831.37 .00 0,00 12.3 0,48 18.34 .4535138E+04
i 1920, 93 5.60 0.00 12.4 0.43 15.28 .46082E+04 =5— Complete Mi
The sive diffusicn plume beccmes LATE FULLY MINED over the channel
Wi during the current pradiction .
1860.486 0.00 0.00 i2.5 0,49 18.56 .47025E+04
Effiuenc is FULLY MINED over the en channel cross-saction
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" CoRMIX SESSICN REPORT

XXXXXXXXhzXXhXXXXYYXXXXXXkjYXkXXXkxXXXXXXX\XFYXYYXXYYkXXXXXFYXYYXXRXXXXX?KRXX

CORMIN MIKNING ZONE EMNPERYT SYSTEM
COR { Yersion T.0Z
DRC3 7.0.0.0 Aprili,203il1
Measured river flow, 7.0 MGD Effluent Flow, CORMIX-3
: C:\Proogxran o8 (X886} \CORMIX 7.0\3ampls Files\Samp
Jeing subsj cerz CORMINS Buayant Surface Discharges
Start of session: 02/23/2012~--20:25:35
AR A AR AAR AR HN A AT AN T RIS A AARN RN TN NIRRT ARRH TR RRR RN RN R W R RN T e s 30 R R e om0 e e e e

SUMARRY OF INPUT DATA:

AMBIENT PARIMEIZRS:
Cross—section = bounded
WHidrn B5 = 1g8.536 m
Channel reguiarity ICHEREG = 2
Arbient filowrats QA = 3.51 m"3/s
hverage depts BA = 0,48 m
Teptk at discharge €D = .34 m
Ambient welocity Uk = 0.3855 m/f=
Darcy-Weisbach friccion Factor F = 0,2488
Calcoulated from Manning's n = 0.05
wvelacicy = 05.8% =/3
=T
= 7.3 degC
= 7.9 degC
= 983,838638 kg/m"3
= 393.8568 kg/m"3
DISCHARGE PARAMETERS: Surface Dischargs
Discharge located on = ipft kenk/shoreline
Discharge configuration = f£iugh discharge
Digrance from bank to gutlat DI5TB =0 m
Digcharge angle SIGMA = 530 deg
Depth near dischaxge outliet ZD0 = .22 =
3octom siope at dischaxgs SLOEE = 13.4 deg
Recranguiar discharge:
Disc%a:ge crosg-section area AQD = (,45621% "2
ischarge channel widch 20 = 2.170176 &
Disc?aVQE nannel depth p=is) = 23103312 =
Dizcharge aspect rati AR = 0,088310
Qischa:g fiawrars oia) = 0.305888 m"3/2
Discharge velocity uo = .67 m
Dis texperature (freshwater} = i2.3
Corraspanding ﬂaugity RECO = g
Density differencs DREC = 9
3noyant acceleration GPo =4
Discharxge concentxacion co = 2
u*face neat exchange coeif. z5 = 0
£ XD = 0
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DISCHARGE/ENVIRCNMENT
.62 m

-

P
i
I ]

Dengimzvric Fro FRO = 23.1% {pased on L}
dens ng. FRCH = 23.62 (passd on HO}
¥ ratio R = 1.74

MIKING ZONE / TOXIC DILUTION
Toxic discharge
Watex
Regnizvory mixing zone
Region of intverest

i
14
s}

RO R RRRR W O REOR RO R RR
FYDRCDYNAMIC CLASSIFICATION:
# -

®
HIKING ZONE EVALUATION (hydrodynamic and regulatory SWmmary):

—~ Coordinace systam:
Origin is located at water sarface and at centariine of discharge channsl:

0 m from cthe lefr kank/shors.
Humker of dispiay steps NSTEP = 50 par modulie.

NEAR-FIELD REGICON (MFR} CONDITICNS @
n

Note: The NFR is che zone of strong initial mixing. It has no regniatory
implication. Howewvex, this information may be useful Tor i discharge

=
designer because the mixing in the NFR is usually sensitive to the

it

i
O OO N RN
H

Dilurinn at edge of NFR
WFR Location:

[l

{centexiine cgordinates) ¥ <3
z = 0m

i

idch (bn
thicknesas (bv)

NFR piume dipensions:

it

Cuxmlacive travel time: 78.7287 =z=ec.

Buovancy asSsSessmentc:
Trne effluent density is less chan the zurrounding ambient water
densicy at the dischazgs level.
Therafore, the effiuvent iz POSITIVELY 3UQOYANT and will tend 1o rise

surface.

FTAR-FIT
Plume is wartically

but RE-3IR FIE5 L&




Attachment 4

VPDES Permit No. VAD077828
Page 64 of 80

PLUME BANX CONTACT SUMMARY:

Fiume in bounded section contacts one bank only at 0 m downscresanm.
FRASKRInEw kR dxewnwfewwry TONTC DILUTION ZONE 5

o
Taoxr vhis sij

i

tlavion.
FRAHRFER REGULATORY MIXING ZOWE

ambient water guality standard have

g

user muast take note that SYDRODYNAMT
HOT R EXACT SCIENC
comparisen with X

MODELING by any knovm

=
id and laboratory date
ctions on 4

metriaes) are

utions and concentrations

Fhengver

ver it dndoes
cextain for prediction.
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CORMIXS BREDICIION FILEI:
33333333333333333333333333333333333333333333333333 535355333333335333333333333338
ING ZCWE ZXPERT 3 s
Subsysrer CORMIX3: Buowvant Surface chiarges
CORMIX Wersion 7.0
SYDRO3 Version 7.0.0.0 Ipril 2013

Sive name/label

Degign case: 1010
FILE NaMs: i\,
Time stamp:’

Thw Feb

river flow, 7.0 WGD Effluent Flow, CORMIX-3
..m Files {x26)J\CORMIX 7.0\Sample Files\5
23 13i;34:10 2012

3

ENVIROMMENT PARAMETERS (metric unics)
Bounged section
35 = 18.55 AS = £.38 Q4 = 0.05 ICEREG= 2
HR 6.25 #D = 0.47
F3):9 = $.0332 F == G.028 USTZR =0.65955-03
oW = 0.894¢ UNSTAR=0.8531E-03
Uniforms density environment
STRCMD= U REORM = 998, 4062
[ETERS (mevric vnits)
DISID = 0.00 Configuration: fiush discharge
D0 = G.17 SLCPE = G.00 deg

~J

e l;‘) 4
O
o

uo = 0.673 Q0 = 0.307 =0,

[EC0 = 988.2051 DRECO =0.2012E+00 GPO =0(,19876E-02

co =0,8000E+01 CUNITS= mg/i

IPOLL = 1 %5 =0, 0000E+00 XD =0, 0Q00E+00
FLUZ VARIABLES {metric units}

Qo =0 ,3087T2+00 MO =0 ,2083E+00 70O =G, 6060E~03
Zasaciated iength scalss (meters)

i3 = .87 T = 12.453 Lm 40,586 In =
Lo2n = z2.862 IM2D = 52.68 ILm2D 36410.15
HOH-DEIMENIT

japsasl = 36.35 R = 60.53
FLCW CL CATION

33333 3333333333333333333333335333333

3 Fi 2 (CORMIX3) = Sa2 3

3 Ap e iayer depth H3 = 0,27 '3

33333 3333333333333353333333333333333
MINING ZONE / TOMIC DILUTION / REGION OF INTEREST PARAMETERS
co =0,30008+01 CUNITS= mg/l

MIoK = 0
NSTD = O
REGHZ = O

W
h

ampis?.prd

.066

M
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[

0G0.00

KINT = 2000.00 XBY =

WATER SURFACE and at center of diacharge

30 m  from the LEFI bank/shore.

x looking downstreamn
1

, all welues Z = 9.00)

}

X Y z 3 c BY
0.00 0.00 0.00 1.0 0,800E+01 0.17 1

53]

Gy
Pty
o
o
Q
Q
O
33
U
[a]
O

END OF MOD301: DISCHRREE MODULE

BEGIN MCD3(2: ZONE OF FLOW ESTABLISHMENT

3 c BY BH %
1.0 0.800E+0% 0.17 1.31 .00000E+G0

VERTICAL, MIXING cccurs in the initial zone of flow establiishmenc.

2 definicvions:
Gaussian ife {37%) vertical thickness
Gaussian ife (37%) horizonval halif-widch, znormal to trajectory

.1
i
4

H
it

o0 Ut g

= centerling conceant
T = Cummlative travel time
Conctxol wolume outiiow: SIGMAR= 270.33
X b4 A 35 c BY BE Tz
0.380 -0.58 0.00 1.0 0.2082+01 0.1 2.34 .EBB8BIE+DR
Cumulagive cravel time = 1.588% sec | 0.00 nrs}

]
X

Gy wm W oo

M

il

water dep
Gaussian i/e
nydrodyn

&N
]

(.].
0
m

I

= canrerline Concen
T = Cumulative travel time
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h:4 ¥ A 3 c BY B4
$.980 -3.58 0.00 1.0 0.800E+01 0.17 2.34
Maximure laveral extent of recirculation bubble
0.91 ~0.860 5.00 1.0 0,2800E+01 3,17 2,35
nd of recircuiation bubble at the above positicn.
Dilucion in recirculation bubble = 1.7
Correspo ng concentravion = 0.484E+070

Fiow continues as WALL GET/PLUME.

3,17 &.00 9,00 .53 1 0.17 2.63 .1
ks 0.00 5,00 1.5 0.352 i 0.7 £.70 .1
1.52 2.00 9.00 1.5 0.48 i 0.17 .70 .4
.88 0,00 0.00 1.7 0.48 1 G.17 4.7 .2
2.25 $.00 9.00 1.8 0.43 i 0.17 2.70 .31
2.82 0.00 Q.00 2.8 0.4389E+03 0.37 .73 .3
2.78 .00 0.00 1.9 0.4272+402 0.17 4.7 z
5.05 0.00 9.00 1.9 0.%17EX0% 0.27 4.71 .17 z
3.32 0.00 0.00 2.0 0.208E+401 0.17 £.72 .i80 i
2.58 0.00 0.00 2.0 0.400E+01 0.37 4.72 184 i
3.88 0.00 0.00 2.0 0.393E+01 0.47 2.73 .18%2 a
£.32 0.00 0.00 2.1 0.387E+01 D.17 £.73 .1837 i
4.38 0.00 0.00 2.1 0.381E+01 0.27 4.74 .158 a
4,66 0.00 0.00 2.1 D.376E+01 0.27 4,74 .2037 i
4.93 0.00 0.00 2.2 0.371E+01 0.17 4.75 .2081 x
5.20 0.60 0.00 2.2 D.368E+D1 Q.17 2.76 .2147 1
5.4 5.00 0,00 2.2 D.362E+21 0.37 4,77 22082 i
5.73 0,00 0.00 2.2 0.358E+ 0.17 2.77 2283 i
§.00 9.00 8.00 2.3 0.354E+ 0.37 4,78 3 i
&.27 a.00 0.00 2.3 0.350E+ 0.47 £.78 1
5.5%2 9.00 0.00 2.3 0.337E+ 5.17 4,80 1
£.80 .00 0.00 2.3 0.344E+ 0.17 4.8% kA
T.07 0.00 0.00 2.3 0.321E+ 0.17 £.82 L
7.32 0.00 9.00 2.4 D.338E: .27 £.83 z
7.63 0.00 G.00 2.4 0.335E% 0.27 4.34 2 i
7.88 G.00 0.00 2.4 0.333E+ 0.17 4.85 .2852 i
g.12 0.00 0.00 2.4 0.330=2 G.37F 4.87 .283 1
2.4%1 0.00 0.00 2.4 0.328E+ Q.27 4.88 .302 1
2.8% 0.00 ¢.00 2.3 D.325E+ 0.27 4.83 .312 2
3.95 Q.00 3.00 2.5 0.323E+ 0.17 4.30 .320 i
8.22 .00 G.00 Z.5 0.323 0.17 4.82 .328 i3
8.43 0.00 0.00 2.5 0.318 0.17 £.83 .338 i
8.75 0.00 9.00 2.5 8.3177% 0,17 £.95 .348 2
10.02 0.00 0.00 2.5 0.3418 G.17 4.86 .35833E+03
184,28 G000 D.00 2.6 0.313 0,317 4.97 .38888E+01
10.56 0.0 0.00 2.6 0.3412 Q.27 4.59 .38042E+0%
10.83 0.00 0.00 2.6 0.3%0F 0.27 5.08 .38124E+01
311.09 0.00 0.40 2.8 0.302E 0.3 5.02 .4202262+01
11.36 .00 0.00 2.6 D.307E G.a7 5.04 ,4135 2
131.63 5,00 G.00 2.6 0.305%= 8.7 5.03 .4250
.80 0.00 0.00 2.8 0.304%2 037 5.07 .4367
a7 3.00 0.00 2.8 0.30 0.17 5.09 448
43 0.Q0 Q.00 2.7 G.30 0.37 5.13% .460
12.7¢ G, 00 0.00 2.7 0.2995% G.27 5.13 .473
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iz 0.00 0.00 2.7 6.2982 x Q.27 5,34 ,43539E+0

X3 0.00 0.00 2.7 D0.297 3 0,17 5,16 .48874E+D

13 0.00 3.00G 2.7 0.233 o 0.7 5.1¢8 E+0

i3 §.00 0.00 2.7 0.294E+03 0.17 .29 £+Q

12 5.00 G.00 2.7 0,Z83E+01 8.37 5.22 E+0

iz 0.00 5,00 2.7 0.282E+01 0.17 .24 E+G
Cumnl cravel time = 3.5244 s=c | 0.00 hrs)

EMD OF CORZURF (MOD310} : BUCGYANT SURFACE GET - NEAR-TIZLD REGICE

3 g js b D o

=% ZInd of NSAR-FIELD REGICOH (WER) #¥

.:’!

inicial plume WIDTH/THRICKWESS VALUZ in the next far-field modulie w

COQR_VL-D by a factor 58.33 to conserve the mass fiux in tkhe far-fiel

he correction factor is guite large beceuse of the small
relative To the strong mizxing characteristics of the discharge!?
Thiz indicates localized RECIRCULATION REGICNS and intex

Flow appears highly UNSTEADY and prediction resulrs are UNRELIABLE!

SIMULATICN STCPS!

o

Same bank/shors inveraction occurs at end of near-fisld.

¢ DILUTICN {given by fiow/discharge ratio) is: i
iz below the computed . uvion of 2.74 av the end

Mizing for this discharge configuration is constrained by LOW AL

The previous module predictions are UHRELIZBLE since the Zimiting diluw

cannot be exceeded for this shallow water discharge configuration.

I subseguent module (MODR381) will predict the properties of the
cross~sectionally fuolly mixed plume with Zimiting dilution and will
corpute a POSSIBLE UPSTRERM WEDGSE INIRUSIOH

i

d

i1l ke
3

ambient valocity

exnal hydraulic JUMPS.

SEGIN MOD38i: MIXED PLUME/BCUNDED

The
The
Crannel DENSINETRIC FROUDE HUMBER (FCHAM) fox chis mixed flow = 3.

4 3

B 0.48
Ihicgnasa a2t d.scna:"e (end af NFR) 0,08 =

{Hedge thickmess gradually decrsases to zero at wedge Lip.}

In This case, The upstream INIRUSBION IS VERY LARGE, exceeding 10 times
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the Zocal water dspth,

3 ray be caused by a very smal

th large discharge buoyancy.

If the zmbient cozmditions are ztrongl
CCRUIY zready-statve predictions o
unrealiistic.

he plume pradicrions pricor ve boundary impingement and wedge formation

®ill be acceptable, however.

arpient velocity, perhaps In combination

fat

je.g. tidal)}, than ths

upstrear intIusicon are probably

¥ z s ¢ av
0.00  0.0D 1.2 0.6868+01  0.25 . COMplete Mix
travel time = 3.5244 sec | :

IND OF MOD381: MIXED PLUME/ZCUNDED CHANNEL/PO3S3ISLE UPSIRIAM WEDZE INIRUSION

CORMIX3: Buovant Surface Discharges End of Prediction
33333333333333333333333333333333333333333333333333333333333333333333333333333333
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CORMIX S5EZS3I0H REPCRT:
P02 ESCOLIN LD DEES SIS EEPCOEEEEES LSO ELBPDEEESOL0 0L ELE0LLEE I LI 90:5:0.6:05:0:0.9.¢

CORMIX MIXING ZONME EXPERY 35Y {
o

1010 river f£low, 7.0 MGD Effluent Flow, CORMIX-3

C:\Program Filea {(x88)\CORMIX 7.0\Sampie Files\5
syscem CCORMIN3Z: Buovant Surface Discharges
Zes8; D2/23/2012--13:34:10

RAEMTRNARAARAR AR FW

SUMMARY CF INPUTI DATA:

AMBIEZNT PRARAMETERS:
Crags—-zaction =

bounded
Widch BS = 15.56 m
Cnannel regulaxrity ICHREG = 2
Ambient Flowrate QR = 0.05 m"3/8
Iwerage depth Ba = 0.23 m
Bepth at discharge BD = G.17 m
Zmbient welocity Ua = 00,0311 w/s
Darcy-Weisbach Iriction factoxr F = 0,028%
Caiculatsd from Manning’s n = 0.025

UW = 3.28 mfs
3 STRCHD = U
Suxface Temperature = 18 degC
Bottom tenperature = 18 degC
Caiculated FRESH-WATER DENSITY values:
Suxrface densicy RIACAS = 8398.4063 kg/m"3

Rotvtom density N RHCAS = BSE8.4063 ka/m™3

DISCHRRREE PARAMETERS: Surface Dischargs
Disgcharge igcated on = Ieft bank/shoreline
Discharge configuration = flusnh discharge
Distance Irom pank to outlet DISTR = O m
Discharge angle SIeHa = 8¢ de
Depth near discharge outiet Ay = D.1i7 m
Botrom 2iope at dischaxge SILCFEZ = O deg

discharge:
cross—-section area RO = ,45541% m"2
channel widch B0 = 2.82122 m
channel depth 55 = 0.173736 m
agpect ratiao ER = ,.066273

o0 = (,306688 w3/ /s

0o = 0,87 /s

>} = 20 degC

RHEGO = 898,205% kg/m"3

DBHEG = (0.2012 kg/m"3

GEO = 0.002 m/s8"2

co = 3 mg/l

. X5 = 0 m/s
cgfficient of decay XD =0 /3

DISCEARRGE/ENVIRCIMMENT LENGIH SCHRLES:
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~t

HON~DIMENSIONAL PARAMETERS:

Densimecxric Frouds number FRO ig.42 (based on L)
Crnannel densimetric Froude no. FRCOE = 36.35 ({(bassd on #HO}
Velocity raciac R 60.55

MIXING ZONE / TOXIC DILUTION ZONE / ARER OF INTEREST PRRAMETERS:

Toxic dischazge = no
Water guality standard sSpec = npo
Raguliatory mixing zone = ne
Regicn of intezrest ¢

-3

* W
} FLOW CLASS = JAZ §
® =

AR ARFRR MR R RRRA SR RARAARTRRRA AN R AR IR ARRAAAARARAAHRRARKIARRRAHREAK R

H~¥-Z Casrdinate SysStem:
Oxi iocated at water surface and at ceaterl

of discherges channeli:

0 = from vhe l=ft benk/shore.
Mumber of displiay steps NSTEP = 50 pex module.

NEAR~FIELD REGICHN (HMFR) CONDITIONS :

Mote: The HNFR is the zone of strong initial mixing., It has no regulatony
zy be usefnl foxr rke discharge

implication. However, this informavion ma
designer because the mixing in the NER is
discharge design conditions.

fod
w3uzlly sensitive to the

Foliuntant concentration at NFR edge ¢ = 2.9163 mg/l
Diiution avr edge of NFR 3 = 2.7
NFR Locationm: X = 14.3i m
[centexline coordinates) ¥v=0m
zZ = 9Om
NFR plume dimensions: half-y (bh} = 5.2¢ =
zz {bov) = 0.17 =
Curniative travel time: 5.522% sec.

©t fiow/discharge ratio) i
ion of 2.74 at the snd of the
a!

gi e
or this dischargs configuratien is

Region
by the ambient flow.
5] r informatio
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conracts nearest bank at O m doymstrIean.
= dowastrean.

DILOT
o TDZ was specified for this simnlation
HRAR R R RV RN RE R R RO E RECTLATORY HIKING ZONE STRMARY #*#

Mo RMZ and no anbient water guality standard have been spec

%

54
=4

®

d.

IO ZONE SUHMAORY SRAFARAARARARRARAARGIRANR

MAHRNERERRRH AR AR AREN FIH%L DESISN ADVICE ANMD COMMENTS A ROR RO RTROR TR RS R O RO

EEE/ [

IEMINDER: The user muzt take note that HYDRCDOYNAMIC HMODZLING by any known

vechnigue is NOT AN EZX&CT SCIENCE.
Excensive comparison with field and laborautory data has zhown that the

CORMIY predictions on diluvions and concentrations (with associated
plume geometries) are rel
to within zbout +-50% {svandaxd deviation).

iabie for the majority of cases and are accurate

as & further safeguard, CORMIX will not give predicutions whenaver it judges
the desgsign configurzation as highly complex and uncertein for prediction.
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333333333383333333333333333333333
RY 3Y3TEM

rface Discharges

[9)4

Til 2031

Ci

5 7010 river flow, 7.0 MGD Effluent Flow, CORMIX-3

3 C:N\...m Files (xX386)\CORMIX 7.0\Sample Files\SampleZ.pxd
T Thu Feb 23 13:086:30 2012

ENVIRCNMENT PARAMETERS (metxric units)
2ounded section

B3 = 18.56 AS = £.58 Q& = 0.06 ICHREG= 2
2 = 0.25 #HD = 0.7
[e£:8 = 0.013 F = 0.028 YUSTAR =0,7654E~03
j8ic} = 0.89¢ UWSTAR=0.B8531E-03
Ty romn

iguration: Iflush discharge
0.00 deg.

4554E+00 ER = 0.068
OBTE+CD
1878E-D2Z

FLUX VARIAZBLES (metric uanits}

o0 =0.3067E+00 MO =0, 2065E+00 JO =0, 86060E-03

Azsociated length scalez {(meters)

L = 0.87 IM = 12,45 ILm = 35.02 ib = 277.38
Q2D = 2.62 IM2ZD = 51.85 Lm2D = TFG60.354
NON-DIMENSIONAL. PRRRX

FRO = 1z.44 36.35 R = 51.90

3
bt
[T

t
G oW Wk

O

MSTD = O
REGMZ = 0
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XIgy = 2000.00 HMAY = 2000.00

M3l

5
]

8]

and et center of discharge
LEFT kank/shore.

an observer

in CORMINS,
i

nH TT

3

1.33 .O0Q00E+00

‘3
[
wd

0.00 0.060 $.00 1.0 0.300E+01 a.

END OF MOD301: DISCHARRGE MODULE

BEGIN HOD302:

Q
l!
Q
"
A
9
4¢
[

U
It}
[ne]
I
i
&l
).}}
A

Control wolume Infiow
X Y Z 3 c 3V 33 Iz
5.00 4.00 3,00 2.0 §.8C0E+03 .27 3.31 .0000DE+D0

VERTICAL MEIXING cccouxs in

ie definivions:

BV = Gaussian ife {(37%) w ic
BHE = Gaussian 1/e {37%) & nalf-width, normal to trajectory
5 = hydrodynamic cenceriine dilucion )

¢ = centerline concentra:ion { ludes xeaction eafacus, if any)
ITT = Cumulatvive travel vims

BEGIN CORSURF (MOD330): BUCYENT SURFACE JET - NEAR-FIELD REGICN

))‘
10
i
%)
it
n\
=
pa
3
m
i
v
!
!
hY
¢}
¥
2
i
1
o)
ot

Sumface jert in shailow cxossilow with

]
+

<:
o
¢t
v
H
jo
113
Lo}
€t

1

a
3

231 = Gzusszian 2 n T ta trajectory
8§ = hydrodynaemxic centexliine dilution

C = centveriins concentratvicon {includes reaccion afects, 1f any)

IT = Cumulactive travel cime
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X ¥ A 3 o4 BY BE IT
0,83 -0,55 0.300 3.0 0.800E+01 Q.37 2.34 (14831E+02
Haximum laveral exvent of recirculacion bubble.,
0.8¢ -0.57 5,00 1.0 O.800E+01 9,017 2.353 .14831iE+01
End of irculztion bubble at the above position,
Bdiiuvi in recirculatviocn bubbls =
Coxxres ding concentration =
Flow continussz as WALL JET/PLUME.
3,31 5,00 9.00 i.3 0. 3 Q.37 4,65 .14854E+
1.87 O.00 .00 1.3 0. 1 0.17 £.69 131008
1.82 3,00 G.00 1.5 0. 1 G.317 4.70 153285+
1.82 .00 .90 i.6 ¢, i 0,17 4,70 .1550
2,18 a.00 G.00 1.7 8. i o 42,70 (1578
2.45 G.09 5,00 1,7 Q. k3 0,27 £,70 .16035
2.71 0.00 0.00 1.8 0. 3 .17 4,71 .18638
Z.58 o,00 o,0G i.8 0. i 5,17 4,71 1873
3.25 0,00 3.00 1.8 ©6.43 1 0.17 4,72 .iTFa2
3.52 5.00 G.00 1.3 0.42 3 .17 4,72 1754
3.73 9.00 5,00 1.9 0.41 I 0,37 £.73 .173%9
£.05 0.00 3.00 2.0 0.20 2 0,17 4,73 ,1847
4,32 0.00 2,00 2.0 0,303 i 0.27 4,74 ,1838
4,59 0,00 0.00 2.0 0,387E+03 .17 4,74 L3852
£.88 0.00 5.00 2.0 §.382E+0% 037 4,75 .2008
5.13 g.00 0.00 2.1 0.387E+02 0.7 £,76 .Z068
5.40 G.00 0.400 2.3 0.382E+01 0,17 4.78 .2
5.868 0.30 0,00 2.1 0.378E+01 0.37 4.77 .23
5.83 0.00 0,00 2.1 0.374E+01 0,17 4,78 .22632
6.20 0,00 3,00 2.2 0. E+0% Q.17 4,75 .2333§¢
65.47 G.00 3,00 2.2 0. .47 4.80 .24086
6.74 0.00 5.00 2.2 D. 0.17 4,81 .2482
7.00 0,00 G,00 2.2 0. 0.17 4,82 .256860%8
7.27 0.00 0.00 2.2 0. 0.37 4.83 .2841
7.54 0.00 0.00 2.3 0,352Ex01 0,37 .84 .2725
7.82 0,00 5,00 2.3 0. 0.7 25,281z
2.08 3.00 0,00 2.3 0 0,317 4,86 .2300
g,32 a,00 G,00 2.3 0. 0.17 %.88 .2891B5E
3.863 aO.00 .00 2.3 0. 0,17 2,50 308548403
2.88 G.00 0.00 2.3 0, 0,17 4.80 ,31817E+D2
5.15 .00 .00 2.2 0, E+01 0.37 4,81 .32B0SE+0L
8.42 0.60 5.00 2.4 0.337E+02 0,37 4.33 ,338i3E+02
3.68 G.00 0,00 2.4 D,335E+02 0.37 4,34 ,34837E+01
3.35 0.00 J.00 2.4 0,333E+01 0,17 4,36 .33820E+01
10,22 0,00 0.00 2.4 0,33 0L 0.7 £.87 .37DOBE+QL
10,48 $5.00 05.00 2.4 0.32 z 0,47 4,88 .38120E+0%
i10.786 3,00 D.00 2.4 0,32 T 0,17 5.00 .33257E+03
13,02 3.00 .90 2.5 9.32 1 0,17 5.0Z .40448E+01
131.29 0.00 0.00 2.5 0.32 i .17 5.03 .41é +
11.56 .00 0,00 2.5 0.32 i Q.27 5.03 .428
11,83 a.00 G.400 2.5 0.32 i 0,47 5.07 .44047F
12.10 0.00 a.00 2.5 0.32 1 0,37 5.03 .45308%
i2.386 G.00 g.00 2.5 0.31 2 Q.47 5.10 .363588&F
12.863 D.00 J.00 2.5 O.316E+0% 847 5.12 .4733s%
i2.80 0.00 0.00 2.3 0.3148+01 0.17 5.312 .43224%
13.17 0.00 9.00 2.8 0.313E30% .17 5,16 .50378%
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13,44 0.00 .60 2.8 +0L 0.17 3.18 .51857 i
13,74 5.00 9.00 2.8 0% 0.7 5.20 .53338 i
13.97 3.00 0,80 2.8 a5 G.17 3.22 .3278% i
14,24 0.86 5.00 2.8 +03% Q.17 5.24 .5356232 i
Cumiziative trevel time = sec | £.00 ars)
EMD OF CORSURF (MOD310): IUCYANT SURFACE JET - NERR-FIRLD REGICHN

Lll
:5
]
<l
1

The in the
CORRECTED by a factoxr ‘7..2 TO cOnsServe the mass f:.
The correction facvor i=
relative to the STIOnC

:8 indicatee localiz

ing cheractexistics of the d
ed RECIRCULATION REGIOMS and inte

appears nhighly UNSTEZADY and pradicution rasults are UNRE
STYfULPL’E”ON STOPS:

Soms bank/shore inveraction occuxs at end of near-field.

The LIMITING DILUTICN {(given by awbient flow/discharge ractio) is: i.i39
beiow the compured diiucion aof 2.60 at the end
FLOM?
s module predicuions are TN :‘LIABL::. since the Iimiting diluvion

annot be sxceeded for this zhallow water sdischazge con

garavion.

4 subsequent module (HMOD321} will predict the properties of
craosg-gectionally Fully mixed plume with Zimicing dilution and will
coxpute & POSSIBLE UPSTRERM WEDGE INTRUSICH.

BEGIN MOD381: MIXED PLUME/BCUNDED CHANNEL/POSSIBLE URSTRERM WEDGE INTRUSICN

The DOWNSTRERM flow fisld for cthis unstable shallow warar dischargs is
VERTICALLY FOLLY MIXED,
The mixing is controiled by the iimiving dilucion = 1.2
Channel DENMSIMETRIC FROUDE MUMBIR ({FCHAN) for this mixed flow = 0.64
An UPSTRERM INIRUDING WEDGE is formed along the suriaca.
UPSTREAM WEDGE INIRUSICH PROPERTIES in pounded channel {iaterally uniform):
Wedge length = 1.532 m
X-Pgaicion pf wedge tip = i2.7em
Thickmess at diszcharge {end of NFR) = G.06
{Wedge thickness gradually decreases ta zexs at wed
. X 4 z 3 c 3V BH o o
By % 2 4 3 T ] 25 TE S " 3
i 18,28 0.06 0.00 1.2 G.6TOE+0X  0.25 is.5 &%ﬁfm&u Compiete Mix
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Cuomazlative travel tims

5.623%
Verci

. hrsd
and Zaterally I

wiliy mixed over

th: END OF SIMULATION

1: MIXED PLUME/ZCUNDED CHBNNEL/POSSISLE UPSTREAM WEDGE INTRUSION
CORMINI: Buoyant Surface Dischaxges End of
33333333333333333833333333333333333333333333333333333

Prediction Fii
3333333333333833333333

3

=3
3333
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CORMIX 3ESSICH REFCRT:

SO YO X 3 R B e R X K s G D KK

CORMIN MT

SITE MAME/LABEL:
DESIGH ChS3Z:
FILE NAME:
Usin

SUMMARY OF IHPUT DATR:

7010 river flow,

XING ZOWE EXPEIRT SYSTEM
7.0
0.0 R2pril, 2041

7.0 MGD
C:\Program Files
Buoyant Surface Dis
02/23/2012--13:08:30

)

Effluent Flovw,

CORMIX-3

{x26) \CORMIX 7.0\Sample
C

iies\

AMBIENT PARAMTTIERS:

Crgsg-gection = pounded
Tidch Bs = 15,56 m
Channel regularity ICHREG = 2
Iwbient fiaowrate fer: = 0.06 ="3/3
Awerage depth H = (0,25
Depth at discharge HU = 3,217 m
Ambient welocity j87:% = 0.0i30 m/=
Darcy-Weisbach fricrion faccor F = §,028%

Calcuiated f£rom Man ha = 3,015
Wind wvelocity oW = 3 83 m/s
Svracificavion Type STRCMD = U

urface temperaturs = 18 degC
BortTom tempsrature = 18 deqC
Caleuiavaed FRESZ-WATER DENSITY walues:

Surface density
Bottor densicy

RHECES
RHECAB

= 838.4063
= 398.4063

ko/m~3

kg/m™3

DISCHEARGE PARAMETERS:
Discharge located on
Discharge configurati

Distance Irxom kank to cutliet

Discherge angle

Depth neaxy dischaxrge T

Botvomr slope at discharge

on

Recrangular discharge:
Discharge cross-—gssction arxe

Dischargs
Discharges
Discharge
Discharge

eration

Dizcharge concentration

Surface heat sxchange co
Coefficient of decay

Surface Discharge
ieft bank/shorel
:ah discharge

fot
|\

u

4
i
il

ST

H

i

uuyg
© @3
o
[ i e RRY BRI
L

I e

a &0 = 0,4
RO = 2.62122 m
HO = 0,173736 =
AR = 0,066279
= {,306688 m"3/s
= 0.67 m/3
= 20 gC
= 838,205 kg/m"3
= (0.2012 kg/m”3
GEO = §.002 m/3"2
s} = 2 mg/3
X5 = 0 m
%D =0 /s
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DISCHEARGE/ENVIRCHMENT LENGTH SCRLES:
LG = 0.87T = 35.02 = Ibb = 277.32 m

o= 32

wworic F FRG = 18.44 {(based on L}
Channel densimetric Fryoude no. FRCH = 338.35 {(based on =0}
2 R 51.90

OF INTIERESY PARAMETERS:
= no

T = 5nc
Reguliatory mizxing zone = na
on of inv = 2000 m downstream
A AR TR MA RN RO H AN R AR AR A AR AR R AR AT AR AR R RAARRAN AR AARATARTR
HYDRODYNAMIC CLASSIFICATICN:
" e n 4

i FLOW CLAS3 = SRh2 i}

F ke e *

%
MIXING ZONE EVALUATICON (avdrodynamic and regulatory summary):

rate 3ysTem:
ed zv water surface and at centerliine of discharge channel:

e ieft bank/shore.
wrber of display steps N5IEP = 50 per madule.

WEAR-FIELD REGION (NFR) CCONDITICHS

Nore: The NFR is che zone of strong initial mixing. IU bDas no regulatory
ipplicavion. Howsver, this informaction mayv be useiul r the discharge
designier because the mixing in the NFR is usually Te To the
discherge design conditions.

<]
It
i3
23
o
ot
[edi

Eollutant concentration at NFR edge c = 3.078 mg/l
Dilturion at edge of NFR = 2.8
NFR Lacation: % = 14.24
{centerliine coordinates) v = 0m
zZ =0,
¥NFR plume dimensions: ~widch (bh) = 53.2¢4 m
ckness (bv) = 6,17

Cumnlavive travel cime: 5.823% szec.

WARNING:

Trhe LIMITING DILUTION (given by ambient flow/dizcharge xracio) is = 1.13
This wvalua iz below the caomputed dilucion of 2.60 at the end of the
n i o4 3

aZzezsmeni:

senc densivy 2
ity at the dischar
erefore, the sfflisent is PO

he surface.

ITIVELY BUOYAWT z2nd will tend ta rise towards

ot oo
3 3

b
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PLUME BANK COWIRCT SUMMRRY:

EA
Pixme in bounded section contacts nearest bank at O m dovnstrean,
Piume conctacte gecond bank at 0 m downscrean.
TG

CXIC DILUTION ZONE STIRMARY *HAARSEmARaRRAkhiacnats

ESE SRS RS LA E Rt i
Mo TDZ waz zpecified for this simmiatvion.
FWHERIRRAK R IR R RE Y DECTLET RY MIXI&G Z0oNT SUNLQRY W% W
Mo RMZ and no ambient water gualiity standard have baen specified.
Frkawkk R REFRAR FINDI DESZGN ALVICE AND COMMENTS ARARFARANERHAIRAKRNERY
REMINDER: The user must take note that HYDRODYNAMIC MODELING by any known
technigue is NOT AN EXACT SCIENCE.
ya comparison with field and laboratory data has shown that the
CORMIX predictions on dilutions and concentraticons (with associated
plume geometries) are reliable fox the maj £ cazes and are aceurats
to within about +-50% ([standard dew 3
Aas a further safeguard, CORMIY will not give predictions whenever it judges
tel ot iy complex and mncertain for prediction.

-
e desi guration ag high
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MEMORANDUM

State Water Control Board .
2111 North Hamilton Street P.0O.Box 11143 Richmond, VA. 23230

SUBJECT: Revised Winter Tier Wasteload Allocation and Revised
Draft Permit for Coeburn-Norton-Wise

TO: Martin G. Ferguson, Jr. -

FROM: Dallas R. Sizemore §QG§X0LVQ\S£U?Uhf¢
DATE: November 23, 1988

COPIES: A. J. Newman, D. R. Sizemore, L. K. Owens

Attached are the revised winter tier wasteload allocation
calculations, revised ammonia calculations, revised draft permit
effluent limitations pages, and revised fact sheet, which contains
revised effluent limitations based on the “seasonal low flowé“ When
a seasonal low flow of 5.84 MGD and a tier temperature of 15

{based on STORET data for the months under consideration) were used,
the model indicated that the following effluent limitations are
appropriate for the months of. December 1 through May 31:

Flow = 4.0 MGD

CBOD. = 30 mg/1l (monthly average)

TN = no limit needed

Total NH3 Ammonia = 5.4 mg/l (monthly average)
D.0. = 770 mg/1

The revised wastelcad allocation also includes a sensitivity analysis
in which K, was halved, K., was doubled, and K_ was doubled,

while the &ther two K valties were kept constaft. In all the
sensitivity tests, the lowest dissolved oxygen remained well above
stream standards, indicating that the risk of error in the model is
not great and that the model should be accepted.

This allocation was performed after having talked your initial
disapproval over with Larry Lawson. Larry gave us the 0.K. to
proceed in acgordance with his earlier guidance memo which allows the
region to tier both BOD and ammonia according to flow. Since the
pathway we have chosen is in accordance with Agency policy, we would
hope that you will support our direction and solicit a speedy EPA
approval of the model and effluent limitations.

/dh
Attachments

Hu me 4 (222 Marhie G- Tevausor, S r. \C«o’vj SLoCB -
ON('/}LMI, Sngc?bfgo%i\os& g—u{%%é CFre pG\’vL)IS_K (17369 95 L}.l‘,’t"' BoDs

00 pgt 24 Cece 2 S maf C‘mo»«%{n Quenange) @ref 40m@/€ week{j avevige),.
Tiprﬁ“&; *7LL wed Season ol dleviued ~€‘r¢n4 .$§; mede | _

Wit yecluced accocd imayly .
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‘ : ( ) (_“,UJZY\-X?? Tier Mode | !
_  Bvsed V) 4isx
had vor M e rluent Do,
' : of 7.0y (4
MODEL SIMULATION FOR THE COEBURN-NORTON-WISE STP DISCHARGE TO GUEST RIVER

THE BRCKGROUND CONDITIONS ARE:

FLOW=  5.8400 MGD D.0O.= 8.437 MG/L CBODu= 3.00 MG/L NBODu= 0. 00 MB/L

DUTPUT WILL BE BGENERATED EVERY 0.25 MILE FROM-THE BEGINNING "OF A “SEGMENT

THE VARIABLES FOR SECTION 1 ARE:

IV ARV ALV IR VIR CRYY 3 32,3 3. 3 o B N
B EEHHEK HFRERRRERXAXRERELXRH

SEGMENT LENGTH = 1.40 MI VELOCITY = 2.209 MI/D

TEMP. = 15.0 °C ELEV 1850.00 FT BATURATION D.C. = 9. 374 MG/L
Ka = 13.000 /DAY Kr 0.500 /DAY HKn = 0.3500 /DAY

i

The k rates shown are at 20 degrees C. The model covrects them.

FOR THE DISCHARGE AT THE BEGINNING OF THE SEGMENT:

FLOW= 4.0000 MGBD D.0O.= 7.00 MB/L CBODu= 75.00 MG/L NBODu= 86.60 MG/L

®= ®» & 8 ®» = » & A& ®» ®» ®& @w ® & ® ® & & & ®w @ &« © ® B e v B B B B8 ® v »

THE RESULTS FOR SECTION 1 ARE:

DISTANCE TOTAL

(MI) FROM DISTANCE ’

HEAD OF (MI} FROM D.d. CBODu - NEODu

SEGMENT BEGINNING {mg/L) {mp/l} {mg/1}
0. 000 0. 000 7.853 32. 268 35. 203
0. 250 0. 250 7. 625 30. 849 33. 8732
0. 500 0. 500 7. 632 £9. 493 32. 594
0.750 0. 750 7. 589 28. 196 31. 362
1. 000 1.000 7.735 26.956 30.178
1. 250 1. 250 . 7. 821 23.770 29.037
1. 400 1. 400 7.859 25.084 28. 374

EEEREREXEREREEREERE R R RERREERERE LR R R R R R LR RRE R RRERE LR ERRR B R LR ERE R RR RS
THE VARIABLES FOR SECTION 2 ARE:

SEGMENT LENGTH = 1.20 MI VELOCITY = 2.203 MI/D
TEMP. = 15.0 °C ELEV = 1920.00 FTY SATURATION D. Q. = . 385 ME/L
Ka = 15.000 /DAY HKr = O0.500 /DAY Kn = 0.500 /DAY

The K rates shown are at 20 degbees C. The model corrects them.

FOR THE DISCHARBE AT THE BEGINNING DF THE SEGMENT:

FLOW= 0.0000 MBD D.O0.= 0.00 MB/L CBODu= 0.00 MGB/L NBODu= 0.00 MG/L

® @ ® ®» ® ®» ®w ® ® ®B ®W W & ® ® ® @ ©®W = @wW ®» W e @ W @ B S © ® &8 W ‘T o & = .m

P
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DISTANCE TOTAL _ ‘
M) FROM DISTANCE ) (,
HEAD OF - (M1} FROM - D. 0. CBODU ™ o
SEGHMENT - BEGINNING {tmg/1) tmgs1y (X)
Te——— TR —— - e mm——
ha %o &
0. 000 1. 400 7.859 25. 084
0. 250 1.650 ' 7. 989 23.981
0. 500 1.900 7.991 22,926
0.750 : 2.150 8. 048 21.918
1.000 2. 400 8.103 20.954
1. 200 2.600 8. 145 20.214

NBODu
{mg/1)

28. 374
27.3082
26.271
a25.278
24, 323

23.385

****%*********%*****************%************%*****************‘K—*******

THE VARIABLES FOR SECTION 3 QRE:

SEBMENT LENGTH = 1.00 MI VELOCITY = Z. 191 MI/D

TEMP. = 15.0 °C ELEV = 1850.00 FT SATURATION D.O. = 9. 409 MG/L

Ka = 320.000 /DAY Kr 2.000 /DAY HKn = 2,000 /DAY
The kK rates shown are at 20 degrees C. The model corrects thenm.

FOR THE DISCHARGE AT THE BEGINNING OF THE SEGMENT 2

- FLOW=  0.0000 MBD D.O.= 0.00 MG/L CBODu= ©0.00 MG/L NBODu=

= & 8 s a ? ® @& ® ® ® @ ¥ ¥ » @ & B W a A « B & ®W w®wW ® & 8 ® & =

THE RESULTS FOR SECTION 3 ARE:

DISTANCE TOTAL

{MI) FROM DISTANCE

HEAD OF (MI} FROM D. 0. CBODu

SEGMENT BEGINNING {mg/1} {mg/1)
C. 000 2. 600 8.145 20. 214
0. 250 2. 850 7.293 17.847
0. 500 3.100 - T 404 15.757
0.750 3. 350 . 7.8607 13. 812
1. 000 3.600 7. 802 12.283

0. 00 MG/L

NBODu
{mg/1)

23. 585
21.200
19. 055
17.128

15. 395

**********%***%*%*************************************%***%**%*******%*

THE VARIABLES FOR SECTION 4 ARE:

SEGMENT LENGTH = 1.50 MI VUELOCITY = 3.191 MI/D
TEMP. = 15.0 °C ELEY = ] ] ,
Ka = G50.000 /DAY Kr = 3.000 /DAY Kn = 3.000 /DAY’
The k rates shown are at 20 degrees €. The model éorbects them.

FOR THE DISCHRRGE AT THE BESINNING OF THE SEGMENT:

FLOW= 0.0000 MBD D.O.= 0.00 MG/L CBODu= 0.00 MG/L NBODu=

1680. 00 FT SATURATION D.0. = S. 469 MG/L

0..00 MG/
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W
FHe RESULIS FUR SECT i/f‘ 4 [RE:

DISTANCE TOTAL N <;’,\

(M1} FROM DISTANCE X)

HEAD O, .,  (MI) FROM D. 0. CBODu NBODu

SEGMENT BEGINNING (mg/1d s (ugs/Dd (mg/1)
0.000 3.600 7.802 12. 283 15.395
0.250 3. 850 a.252 10. 150 13.119
0.500 4,100 8. 451 " B.453 11,180
0.750 ' 4, 350 8.612 ‘ 7.013 9. 527
1.000 4,600 . B.7ER 5.818 . 8.119
1.250 4.850 8.862 4. 826 €.919
1. 500 5. 100 8.958 4,004 5. 896

HERRERREERRLE L EEERERERB R R EERREER LR R ERLFHERR R LR LR LR H LR H IR SR 8RR R
THE VARIABLES FOR SECTION S ARE:

SEGMENT LENGBTH = 2.50 MI VELOCITY = 34131 MI/D
TEMP. = 15,0 °C ELEV = 1500.00 FT SATURATION D. 0. = 8.533 mG/L
Ka = 30.000 /DAY  Kr = 2.000 /DAY HKn = 2. 000 /DAY

The Kk rates shown are at 20 degrees C. The model corracts them.

FOR THE DISCHARGE AT THE BEGINNING OF THE SEGMENT:

FLOW= 0.0000 MGD D.O.= 0.00 MG/L CBODu= 0.00 MG/L NEODu= G. 00 MG/L

® ® % = % s & = ® 2 s » 8 & s B8 8 B ®w v » o m o ow = ® s ®» w o w > & = A W o

THE RESULTS FOR SECTION S ARE:

DISTANCE ToTaL

(MI) FROM DISTANCE

HEAD OF (MI) FROM D.O. » CEODu NBODu

SEBMENT BEGINNING (mg/1) tmg/1) (mg/1)
0.000 . 5.100 8.958 4. 004 v 5.896
0.250 » 5. 350 9. 023 3.535 5. 300
0. 500 5. 600 9,078 3. 121 4. 763
0. 750 5. 850 9. 127 2,756 4. 282
1.000 6.100 9. 171 2.433 3.848
1.250 6.350 9.210 2.148 3.459
1.500 &6.600 9. 245 - 1.897 3.109
1.750 6.850 . 9.276 ©1.674 2.795
2. 000 7.100 9. 304 T 1,478 2.512

2. 250 7.350 9. 328 1. 305 PrPEA
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**%ﬁké*ﬁ*%**%%**&****%**%%
; SIBULATION COMPLETED

11-03-1988 14:12:26
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&

17.

i8.

Permit No. V Hvgo '7'79_2:9

List the type and quantity of wastes, fluids, or pollutants
being stored at this facility. Briefly describe the storage
facilities and 1list, if any, measures taken to prevent the
stored material from reaching State waters.

Table VI is to be used to record changes in the permit (1) from
the previously issued permit and/or (2) during the permit
brocessing period.

Special Conditions: (List any changes associated with the
special conditions and the reasons for the changes).

Rev. 2/1/87
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EFFLUENT 'LIMITATIONS

Permit No. VAv 0 77§28

MUNICIPAL

L OUTFALL £5:00|
( )} Interim Limitations

Fipal Limitations )
Effective Dates: Fram Jivinég |
10 November 30

, A Quantity##
Federal Professional Water* . Mol ma lg (kg/d)
Effluent  Judgement - Quality Monthly Weekly — Monthly Weekly Sample
Parameter X X (X Minimum_Maximum_Average Averade Average Average Frequency Type
CEOD, : 5 - - | 20 30 303 | 454 | IOy nwfsm.. :
= L4 _ ~ | B0 | #57) ¢64 | 6B |TDue(we 2% Hr
pH 4. | ¢0o | 90 | — -~ - ~ Dav, | e
- @MOA&.‘. ﬁnm; g.u o P :.2:.!:,.,?7.,.:.......:\.3:(;. FIE SRV PO APt ;, sw\%% ..w% .\%
Fecal =i 4. - co PR ) IR |3 Weekath ¥,
Coliform e N7 106 Y7y Y] S - 48 Hye Int.| &
Dissolved | ' : . — — —_ — - 1 , Exh ..
. Oxygen ; &,\. S Sww.‘_m DR S , e S— .,\@P,J
Chlorine 5 ~J®~ Mm@? %%F;Q\ - Every c
v %mu.m:m: . &...\ 1 Dechlor Shmn&n&wwn ” N . 2 mﬁoSw\u N‘h\ﬂ
’ ..49» _.Q — . v
2,.+3M.,,m.‘1b2 : > - B t% L 182 7Dags | Wie ONM\ ]
. — i A, .
MMAM\W\WM»B%." & &J Im . - \rww &BQ E@ﬂ lwg\ﬂw \.mﬁwwb\ N\.\ .\O\Q\va)“d N
1. Per 208 Plan and Date 4 . ’
2. Per 303(e} Plan and Date . " ~
3. Per 401 Certification and Date @
4. SWCB Water Quality Standards o
5. Other (e.g. Wasteload Allocation Model; Chlorination) o
**Based on a Design Flow of A0 MGD nm
HskK Only applies ¢ alkernake disinfection Facilifies are mstattedd )
Geovnety ok »
A B I o st i o e

Q abey

. 'BZ8L/00VA "ON Huldd SIALA
P G wswyoeny



TABLE IV

EFFLUENT LIMITATIONS

Pexmit No.v Koo 77825

MUNICIPAL
OULFALL _p. S, O
{ ) Interim Limitations ,
00 Final Limitations :
Effective Dates: From .
10 _
_ . Quant ity |
Federal [Professional | Waterk (kg/d) _
4 |Effluent | Judgement | Quality Monthly | Weekly | Monthly |Weekly || Sample
Parametey (X} (X) (0:9] Mininum | Maximm ><mhmm v e | Averade |Average |Frequency | Type
CRO _ SELRRGT L
D ‘ .
> ,%. lmw. N.w W.»Nuh.\v W«w@ .MM‘M\ Q.@Ew\%\xu\\ 24ty N«J\:\N%
TSS . - ; . .
A 30 |49 754 | 651 7D s/uebt 2 € e, Copmpa
H _ — — ~ )
ﬁmﬁ.ﬁ?:\oizwv & 60 9.0 - - N\NuA\J « b
mommww%ﬁm% 4 200 % £14| 900EHF & _ B/ leck oof # % X ¥
. ' - - Z\Eci Mlovm - - Lm § Hernf, Cyap
Dissolved /
gumen 45 | mo | = | - - - |- [Desy | 6 o
Milorine 40 Betym Z%A\mr 4f W ves) 2 '
Residual 4,5 Deeliior, w\m\mga - - - - ' 1.@ vi\% G b _
Tord NH; , . .
?3\,33?? 4,5 — - moAm %« / sz (23 \\bE\u\Q\\?\n, 24 Houe \.....\G\u.
*Kay ' ,
1. Per 208 Plan and Date W
2. Per 303(e) Plan ard Date !
3. Per 401 Certification and Date M
4. SWCB Water Quality Standards . i
5. Other (e.g. Wasteload Allocation Model; Chlorination) m o
co ~
. e
immmmg on a Design Flow of <1¢0 MaD o ! ~
# aw. %ﬂfv ”mﬂw‘«w\%%wxﬁws alfervints of5infection Afaeif ey Cire insfutled . pV“
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Attachment 6
VPDES Permit No. VA0077828
Page 1 of 5

Water Quality Criteria Analysis for Coeburn-Norton-Wise Regional WWTP

The Certificate to Operate (CTO) the 5.0 MGD WWTP was issued in March 11, 2010. The current permit includes a
Special Condition that required Water Quality Criteria Monitoring once the CTO for the 5 or 6 MGD was issued. The
report, which included scans for metals, pesticides, PCBs, Herbicides, Organic Compounds and other miscellaneous
chemicals was received February 1, 2011. Concentrations for all parameters tested below detection levels with the
exception of the following that were evaluated for potential limits in accordance with the Water Quality Standards, 9VAC
25-260 et seq. The ultimate permitted design flow of 7 MGD was evaluated during low flow conditions. Considering this
the most conservative scenario, no limits were required.

Effluent Flow: 7 MGD

Stream Flows:
1Q10: 1.13 MGD
7Q10: 1.33 MGD
30Q5 (Human Health): 2.59 MGD
Harmonic Mean

(carcinogens): 12.99 MGD

Stream Data: Mixing Information:
Mean Hardness: 120 mg/l Acute (1Q10): 100%
Trout Not Present Chronic (7Q10) 100%

Not a Public Water Supply
Early Stages of Life Present

Water Quality Criteria (Standards) Wasteload Allocations (WLA)

Parameter Results Acute Chronic Human Health Acute Chronic Human Health
Stnd  Stad Stnd WLA WLA WLA
(wh wh__ wh (wl) (Wl __ (wh wh
Antimony' 2.6 ' 640 880
Chloroform 14 - ——— 11,000 m— e 15,000
Chromium [IT' <30 660 86 770 100
Lead! 3.5 150 17 170 20
Nickel! 1.3 210 24 4600 2530 28 6300
Selenium' .803 200 5 42007 23° 6 5800°
Tetrachloro-
Ethylene® 3.4 33 94
Toulene 1.4 — - 6000 — - 8200
Zinc! 26 140 140 26000 160 160 36000

1 - metals are measured as Dissolved unless otherwise indicated

2 - carcinogen
3 — Total Recoverable



FRESHWATER
WATER QUALITY CRITERIA / WASTELOAD ALLOCATION ANALYSIS

Facility Name: Coeburn-Norton-Wise WWTP-7 MGD Permit No..  VA0077828

Receiving Stream: Guest River Version: OWP Guidance Memo 00-2011 (8/24/00)

Stream Information Stream Flows Mixing Information Effluent information

Mean Hardness (as CaCOg3) = 120 mgl/L 1Q10 (Annual) = 1.13 MGD Annual - 1Q10 Mix = 100 % Mean Hardness (as CaCO3) = 120 mg/t
90% Temperature (Annual) = 23.2 deg C 7Q10 (Annual) = 1.33 MGD -7Q10 Mix = 100 % 90% Temp (Annual) = 232 degC
90% Temperature (Wet season) = 151 deg C 30Q10 (Annual) = 1.66 MGD - 30Q10 Mix = 100 % 90% Temp (Wet season) = 15.1 deg C
90% Maximum pH = 8.1 8U 1Q10 (Wet season) = 4.54 MGD Wet Season - 1Q10 Mix = 100 % 90% Maximum pH = 8.1 SU

10% Maximum pH = 7.6 SU 30Q10 (Wet season) 13.2 MGD - 30Q10 Mix = 100 % 10% Maximum pH = 7.6 SU

Tier Designation (1 or2) = 2 30Q5 = 2.59 MGD Discharge Flow = 7 MGD
Public Water Supply (PWS) Y/N? = n Harmonic Mean = 12,99 MGD

Trout Present Y/IN? = n

Early Life Stages Present Y/N? = y

Parameter Background Water Quality Criteria Wasteload Allocations Antidegradation Baseline Antidegradation Allocations Most Limiting Allocations

(ug/l unless noted) Conc. Acute _ Chronic _ HH :u<<mv_ HH Acute _ O:B:_o_ HH (PWS) HH Acute _,O:S:_o _ HH %<<mv_ HH Acute ~ Chronic _ HH (PWS) HH Acute Chronic | HH (PWS) HH
Acenapthene 5 - - na 9.9E+02 - B na 1.4E+03 - - na 1.0E+02 - - na 1.4E+02 B - na 1.4E+02
Acrolein 0 - -~ na 9.3E+00 - - na 1.3E+01 - - na 9.3E-01 -~ - na 1.3E+00 - - na 1.3E+00
Acrylonitrilé® 0 - - na 2.5E+00 - - na 7.1E+00 - - na 2.5E-01 - - na 7.1E-01 - - na 7.1E-01
Aldrin © 0 3.0E+00 - na 5.0E-04 { 3.5E+00 - na 1.4E-03 | 7.5E-01 - na 5.0E-05 8.7E-01 - na 1.4E-04 | 8.7E-01 - na 1.4E-04
Ammonia-N (mg/l)

(Yearly) [ 6.95E+00 1.20E+00 na - 8.07E+00 1.48E+00 na - 1.74E+00 3.00E-01 na - 2.02E+00 3.71E-01 na - 2.02E+00 3.71E-01 na -
Ammonia-N (mg/l)

(High Flow) 0 6.95E+00 2.02E+00  na - 1.15E+01 5.83E+00  na - 1.74E+00 5.05E-01 na - 2.86E+00 1.48E+00 na - 2.86E+00 1.46E+00 na -
Anthracene 0 -~ - na 4.0E+04 - - na 5.5E+04 - - na 4.0E+03 - - na 5.5E+03 - - na 5.5E+03
Antimony ¢] - - na 6.4E+02 - - na 8.8E+02 - - na 6.4E£+01 e -~ na 8.8E+01 - - na 8.8E+01
Arsenic o] 3.4E+02  1.5E+02 na - 3.9E+02 1.8E+02 na - 8.5E+01 3.8E+01 na - 9.9E+01  4.5E+01 na - 9.9E+01  4.5E+01 na -
Barium 0 - - na - - - na - - - na - - - na - - - na -~
Benzene © 0 - - na 5.1E+02 - - na 1.5E+03 - - na 51E+01 - - na 1.5E+02 - -~ na 1.6E+02
Benzidine” 0 - - na 2.0E-03 - - na 5.7E-03 - - na 2.0E-04 -~ - na 57604 - - na 5.7£-04
Benzo (a) anthracene® 0 - - na 1.8E-01 - - na 5.1E-01 e B na 1.8E-02 - - na 51E-02 - - na 5.1E-02
Benzo (b) fluoranthene® 0 - - na 1.8E-01 - - na 5.1E-01 - - na 1.8E-02 - - na 5.1E-02 - - na 5.1E-02
Benzo (k) fluoranthene® 0 - - na 1.8E-01 - - na 5.1E-01 - - na 1.8E-02 - - na 5.1E-02 - - na 5.1E-02
Benzo (a) pyrene® 0 - - na 1.8E-01 - - na 5.1E-01 - - na 1.8E-02 - - na 5.1E-02 - - na 5.1E-02
Bis2-Chloroethyl Ether® 0 - - na 5.3E+00 - - na 1.5E+01 - na 5.3E-01 - - na 1.5E+00 - - na 1.5E+00
Bis2-Chloroisopropy! Ether 0 - - na 6.5E+04 - B na 8.9E+04 - - na 6.56+03 —~ - na 8.9E+03 - - na 8.9E+03
Bis 2-Ethylhexyl Phthalat® 0 - - na 2.2E+01 - - na 8.3E+01 - - na 2.2E+00 - - na 8.3E+00 - - na 6.3E+00
Bromoform © 0 - - na 1.4E+03 - - na 4.0E+03 - - na 1.4E+02 - - na 4.0E+02 e - na 4.0E+02
Butylbenzyiphthalate o] - - na 1.9E+03 - - na 2.6E+03 -~ - na 1.8E+02 - - na 2.6E+02 - - na 2.6E+02
Cadmium 0 4.82+00  1.3E+00 na - 5.6E+00 1.6E+00 na - 1.2E+00 3.3E-01 na - 14E+00  3.9€-01 na - 1.4E+00 3.9E-01 na -
Carbon Tetrachloride® 0 - - na 1.6E+01 - - na 4.6E+01 - - na 1.6E+00 - - na 4.8E+00 - - na 4.6E+00
Chlordane® 0 2.4E+00  4.3E-03 na 8.1E-03 | 2.8E+00 5.1E-03 na 2.3E-02 | 6.0E-01 1.1E-03 na 8.1E-04 7.0E-01 1.3E-03 na 2.3E-03 7.0E-01 1.3E-03 na 2.3E-03
Chloride Q 8.6E+05  2.3E+05 na - 1.0E+06 2.7E+05 na - 2.2E+05 5.8E+04 na - 2.5E+05 6.8E+04 na - 2.5E+05  6.8E+04 na -
TRC 0 1.8E+01 1. 1E+01 na - 2.2£+01  1.3E+01 na - 4.8E+00 2.8E+00 na - 5.6E+00  3.3£+00 na - 5.6E+00 3.3E+00 na -
Chiorobenzene 0 - - na 1.6E+03 - -~ na 2.2E+03 - - na 1.86E+02 - - na 2.2E+02 -- - na 2.2E+02
Chiorodibromomethand 0 - - na 1.3E+02 - - na 3.7E+02 - - na 1.3E+01 - - na 3.7E+01 - - na 3.7E+01
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Toxics Management Program Analysis for Coeburn-Norton Wise Regional WWTP

02/05/08 - 02/04/13 Report Due by October 10" each year

Summary Test Results

NOEC Criteria is 52% or TU, 1.92

Received 10/06/11

Test Date Year |Test Type/Organism | LCsy | NOEC | %Survival | Notes Lab
08/18/09-08/25/09 AN-1 |Chronic P. promelas NA 100% S 98% Pass CBI/EMI
Received 09/14/09 100% G
08/18/09-08/20/09 AN-1 |Acute P. promelas >100% | NA 100% Pass CBI/EMI
Received 09/14/09
08/17/10-08/24/10 AN-2 |Chronic P. promelas NA 100% S 100% Pass CBI/EMI
Received 09/16/10 100% G
08/17/10-08/19/10 AN-2 |Acute P. promelas >100% | NA 100% Pass CBYIEMI
Received 09/16/10
08/16/11-08/23/11 AN-3 |Chronic P. promelas NA 100% S 100% Pass CBI/EMI
Received 10/06/11 100% G
08/16/11-08/18/11 AN-3 |Acute P. promelas >100% | NA 100% Pass CBI/EMI

% Survival is the percent survival in 100% effluent at the end of the test period.
All samples are 24 hour flow proportional composites.

Abbreviations:

AN = Annual tests

QT = Quarterly test
Olver = Olver Laboratories
R = Reproduction

G = Growth

S = Survival
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> Spreadsheet for determination of WET test endpoints or WET limits
i
i
| | | L.
4 Excel 97 Acute Endpoint/Permit Limit Use ag LCy, i Special Condition, as TUa on DMR
E Revision Date: 01/10/05
i le: WETLIM10.XIS 1l ACUTE A00% = NOAKEC 1.0 = | WA Y Lse as M NA TUa
(MIX.EXE required also) |
HACUTE Wlhs Q.A678  INote: Inform the permittee that if the mean of the data exceeds
5 o | this TUu: B Ta limit may result using WLAEXE
) | J . | I i
Chronic Endpoint/Permit Limit Use as NOEU in Special Condition, as TUc on DMR "
CHROMIC | 1.851610588 T, Lise as 1.8 TU, =
BOTHS 3.67R0Q008| TU, Use as 3,87 TU.
16 Enter data In the cells with blue type: AL 185461958 TU, Use as 1.89 T,
[
Entry Date: | Q4410112 ACUTE Widax 3.678 Note: [nform the permittes that if the mean
i3 1 Facity Name: CHRONIC Wlas 1.288 of the data exceeds this TUc: 1.0
VPDES Number: VAR077828 * Botl means acute pxpressed 75 cHIofic & fimit may result using WLA EXE
Outfall Number: 1 | I | |
% Flow to be used from MIX.EXE a
Plant Fow: 51MGD Enter YIS M e
Acute 1Q1Q: 1.43/MGD 100{% Acute 111
Chronic 7Q10: 1.33IMGD 1001% Chranic h
]
I
Are dala availabie to calculate CV?  (Y/N) N {Minimum of 10 data points, same species, nesded) Go to Page.2
Are data availablg to caleulate ACR? (YY) N {NOEC<LCSD, do not use greaterless than data} Go to Page 3
|
WG, 21 % fant flow/plant flow + 1Q1C NOTE: if the IWCa is >33%, specify the| & | oy
Y% Plant flow/plant flow + 7Q10 NOAEC = 100% tesi/endpoint for use
100/wWea
100AWCe

10ILCEO/NOEC (Default is 10 - if data are available, use tables Page 3)
0o 16 & 0.5 1 Default of 0.6 - if data are available, use tables Page 2)
Constarts [eA 0.4100447 | Defauit = 0,41
e3 0.50100873| Default = 0.60
eC 24334175 Default = 2,43
e 243341751 Defaylt= 2.43 (1 samp) N, of sample K *The Maximurn Daily Limit is caloulateq from the fowest
_ ALTA, X's 0. The LTAa,¢ and MOL using it are driven by the ACR,
LTA, ., 1511454607 |WLAGC X's 8A N N | |
LTA, 0.760913222 |WLAC X's ¢B3 _ Founded NC %
MOL with LTA, 300009 1TU, NOEC = 7.188689] (Protects from-acute/chronic toxicity) NOEC= | 281%
= IMDLY with LTA, TUe NOEC = 54006775 {Protects from chronic toxicily) NOEC = 551%
AML with lowest LTA U, NOEC = 54.006775|Lowest LTA Xs oD o NOEG = 55
t
L
IF ONLY ACUTE ENDPOINTILIMIT IS NEEDED, CONVERT MDL FROM TU to TU, | | i e
i Rounded Y
5 IMDL wilh UTA, U, 1C80 = 271, 866866 ]| % 1.CBO = 7
MDL with LTA, TY, 1LC50 = 240067748 % LGS0 =
_ |
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Attachment 8
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Page 10f2 VIRGINIA DEQ NO EXPOSURE CERTIFICATION
FOR EXCLUSION FROM VPDES STORN WATER PERMITTING

Submission of this No Exposure Certification constitutes notice that the entity identified below does not require permit
authorization for its storm water discharges associated with industrial activity under the VPDES Permit Program due to the
existence of a condition of No Exposure.

A condition of No Exposure exists at an industriat facility when all industrial materials and acivities are protected by a storm
resistant shelter to prevent exposure to rain, snow, snowmelt, and/or runoff. Industrial materials or activities include, but are
not limited to, material handling equipment or activities, industrial machinery, raw materials, intermediate products, by-
products, final products, or waste products. Material handling activities include the storage, loading and unioading,
transportation, or conyeyance of any raw material, intermediate product, final product or waste product. A storm resistant
-shelter is not required for the following industrial materials and activities:

- drums, barrels, tanks, and similar containers that are tightly sealed, provided those containers are not deteriorated and
do not leak. “Sealed” means banded or otherwise secured and without operational faps or valves;

- adequately maintained vehicles used in material handling:' and
- final products, other than products that would be mobilized in storm water discharges (e.g., rock salt).

A No Exposure Certification must be provided for each facility qualifying for the No Exposure exclusion. In addition, the
exclusion from VPDES permitting is available on a facility-wide basis only, not for individual outfalls. If any industrial
activities or materials are or will be exposed {o precipitation, the facility is not efigible for the No Exposure exclusion.

By signing and submitting this No Exposure Certification form, the entity below is certifying that a condition of No Exposure
exists at its facility or site, and is obligated 1o comply with the terms and conditions at & VAC 25-31-120 E (the VPDES
Permit Regulation). :

Please Type or Print All Information. ALL INFORMATION ON THIS FORM MUST BE PROVIDED,
Facility Operator Information

Name: Coeburn-Norton-Wise Regional Wastewater Treatment Authority .

Mailing Address:  P.O. Box 1296

City:  Norfon State: VA Zip: 24273 Phone:  (276)679-7236

Facility/Site Location Information

Facility Name: Coeburn-Norton-Wise Regional Wastewater Treatment Plant

Address: 11550 Pine Camp Road

City: Coeburn State: VA Zip: 24230
County Name: Wise

Was the facility or site previously covered under a VPDES storm water permit? Yes D No X |

If “Yes”, enter the VPDES permit number:

SIC/Activity Codes:  Primary: 4952 Secondary (if applicable):

. Total size of facility/site associated with industrial activity: ~1 acres

_Have you paved or roofed over a formerly exposed pervious area in order to qualify for the No Exposure

exclusion? YesD No X

If “Yes”, please indicate approximately how much area was paved or roofed. Completing this question does
not disqualify you for the No Exposure exciusion. However, DEQ may use this information in considering
whether storm water discharges from your site are likely to have an adverse impact on water quality, in which

case you could be required to obtain permit coverage.

Less than one acre D One to five acres D More than five acres: D

DEQ-WATER FORM SW-NEC (8/00)a Page 1 of3
(Corrected 4/06; Revised 8/09)
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Page 2 of 2

7. Exposure Checklist

Are any of the following materials or activities exposed fo precipitation, now or in the foreseeable future? (Please
check either “Yes” or "No” in the appropriate box.) If you answer “Yes” to any of these questions {1} through
{11), you are not eligible for the No Exposure exclusion.

Yes No
{1} Using, storing or cleaning industrial machinery or equipment, and areas where residuals D X
from using, storing or cleaning industrial machinery or equipment remain and are exposed
to storm water
(2) Materials or residuals on the ground or in storm water inlets from spill/leaks 1 X
(3} Materiais or products from past industrial activity D X
(4) Material handling equipment (except adequately maintained vehicles) D X
(5) Materials or products during loading/unloading or transporting activities D X
(6) Materials or products stored outdoors (except final products intended for outside use [e.g., D X
new cars] where exposure to storm water does not result in the discharge of pollutants}
(7)Y Materials contained in open, deteriorated or leaking storage drums, barrels, tanks, and D X
similar containers
{8) Materials or products handled/stored on roads or railways owned or maintained by the D X
discharger
(9) Waste material (except waste in covered, non-leaking containers [e.g., dumpsters}) D X
(10) Application or disposal of process wastewater (unless otherwise permitted) D X
{11) Particulate matter or visible deposits of residuals from roof stacks and/or vents not otherwise D X

regulated (i.e., under an air quality control permif) and evident in the storm water outflow
8. Certification Statement

t certify under penalty of law that | have read and understand the eligibility requirements for claiming a condition of no
exposure and obtaining an exclusion from VPDES storm water permitting; and that there are no discharges of storm
water contaminated by exposure to industrial activities or materials from the industrial facility identified in this document
(except as allowed under 8 VAC 25-31-120 E 2).

I understand that | am obligated to submit a No Exposure Certification form once every five years to the Department of
Environmental Quality and, if requested, to the operator of the local MS4 into which this facility discharges (where
applicable). | understand that | must allow the Department, or MS4 operator where the discharge is into the local MS4, to
perform inspections to confirm the condition of no exposure and fo make such inspection reports publicly available upon
request. | understand that | must obtain coverage under a VPDES permit prior to any point source discharge of storm
water associated with industrial activity from the facility.

| certify under penalty of law that this document and all attachments were prepared under my direction or supervision in
accordance with a system designed {o assure that qualified personnel properly gathered and evaluated the information
submitted. Based upon my inquiry of the person or persons who manage the system, or those persons directly involved
in gathering the information, the information submitted is to the best of my knowledge and belief true, accurate and
complete. | am aware that there are significant penalties for submitting false information, including the possibility of fine
and imprisonment for knowing violations.

Print Name:  Mark S. Hollyfield

Print Title: Exeoutjve Directo; ,
Signature: /MW&#@W
‘ @)
Date: /O/,Lg /7/@ Ly
/ {

For Department of Environmental Quality Use Only

Accepted/Not Accepted by: Date

DEQ-WATER FORM SW-NEC (8/00)a  Page 2 of 3
{Corrected 4/06; Revised 8/08)



